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Sih:  T  liavr  tlio  lionor  to  transmit  herewith,  for  publication  as  Bul- 
letin 21  of  the  Bi()h)<>:ieal  Surve}',  a  re})()rt  on  the  quails  of  the  United 
States  and  their  eeononiie  value,  by  Sylvester  D.  Judd.  The  (piails 
as  a  ifroup  are  perhaps  better  known  through  the  country  than 
any  other  birds.  From  the  time  of  the  first  settlements  in  New  Kng- 
land  and  Virginia  till  the  present  day  they  have  been  favorite  objects 
(;f  j)ursuit  by  sportsmen,  and  are  widely  known  as  table  delicacies. 

The  chief  purpose  of  the  present  paper  is  to  consider  the  quails 
in  their  economic  relations  to  the  farmer — relations  not  so  well  under- 
stood as  they  deserve  to  be.  Investigation  shows  the  birds  to  be  no 
less  im})ortant  in  their  economic  than,  in  their  other  rehitions  to  man. 
They  are  found  to  be  exceedingly  valuable  allies  of  agriculture  be- 
cause of  the  (|uantity  of  noxious  insects  and  weed  seeds  they  destroy, 
while  the  harm  they  do  is  insignificant. 

I  am  indebted  to  my  assistant,  E.  W.  Nelson,  for  preparing  the 
introduction  and  critically  reading  the  text,  and  to  the  Bureau  of 
Entomology  for  the  identification  of  many  of  the  insects  mentioned. 
Respectfully, 

C.  II ART  Mehui  v.m, 
CJiicf  Biological  Surrey. 

Hon .  J  A  M  I\S  Wl  LS( )  N  , 

Secretary  of  Ayriculture. 
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THE  ROmVIIITK  AND  OTIII<H  QFAILS  OF  THE  UNITED 
STATES  JN  THEIR  ECONOMIC  RELATIONS. 


INTRODUCTION. 

The  quails  of  the  United  States,  because  of  their  interesting  hal)its 
and  marvelous  diversity  of  form  and  color,  are  a  notal)ly  attractive 
^roup.  All  are  handsome  birds,  but  the  most  striking  and  beautiful 
sjDecies  live  in  the  Southwest  and  on  the  Pacific  coast.  Seven  species 
occur  within  our  borders,  but  only  one  in  the  Eastern  States.  The 
others  are  widely  distributed  from  Texas  to  California  and  Oregon. 
Their  range  was,  and  still  is,  continuous  along  the  entire  southern 
border  of  the  country  from  the  Atlantic  to  the  Pacific;  but  there  is 
an  irregular  belt  along  the  northern  border  and  a  large  area  in  the 
interior,  comprising  the  (ireat  Plains,  the  northern  three-fourths  of 
the  Great  Basin,  and  the  Rocky  Mountains,  in  Avhich  they  appear  to 
have  been  originally  wanting. 

With  few  exceptions  our  quails  welcome  the  extension  of  agri- 
culture, and  the  added  food  supply  in  farmed  areas  results  in  an 
increase  of  their  numbers.  This  is  equally  true  of  the  bobwhite  of 
the  East,  and  of  some  of  the  desert  species  of  the  West.  So  fully 
does  the  bobwhite  appreciate  the  advantages  of  the  farm  that  its 
range  has  increased  with  the  extension  of  the  cultivated  area,  espe- 
cially west  of  the  Mississippi. 

The  quails,  V)ecause  of  their  cheerful  habits,  their  beauty,  and  their 
value  as  food,  are  usually  welcome  on  the  farm;  but  their  real  value 
to  agriculture  is  not  yet  generally  understood.  The  investigations  of 
the  Biological  Survey  show  that  these  birds,  with  rare  exceptions,  are 
not  only  harmless,  but  that  usually  they  are  very  useful  to  agricul- 
ture. This  is  particularly  true  of  the  bobwhite,  whicli  constantly 
feeds  on  injurious  weed  seeds  and  insects,  and  thus  renders  valuable 
service  to  the  farmer.  In  return  for  this  good  service  it  is  but  fair 
that  these  birds  should  be  treated  with  friendly  care  and  interest. 

The  well-known  bobwhite  is  the  only  quail  indigenous  to  the  East- 
ern United  States,  where  it  ranges  from  southern  New  England  to 
Elorida  and  Texas;  but  owing  to  climatic  influences  the  birds  of 
Florida  and  of  Texas  diifer  enough  to  be  distinguished  as  geographic 
races.  Wherever  it  occurs,  however,  the  bobwhite  has  the  same  call. 
5112— No.  21—05  M 2  7 
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Mild  varies  hut  little  in  habits.  A  closely  i-elated  hinl,  the  masked 
hohwhite.  iiihahited  southern  Arizona  until  within  a  few  years. 
()win<r  to  dry  seasons  and  the  overstockin<r  of  its  home  with  cattle, 
this  l)ir(l  is  now  supi)osed  to  he  extinct  within  our  borders:  but  some 
l)robably  exist  in  parts  of  Sonora,  Mexico. 

Alth()u<rh  bobwhites  are  handsome  l)irds,  yet  they  are  the  plainest 
(uiail  in  the  United  States  except  the  '  cotton  top  '  or  scaled  quail  of 
the  deserts  of  southern  Texas  and  Arizona.  The  latter  is  slaty 
bluish  on  the  upper  parts,  which  are  ornamented  with  large  scale- 
like markings,  and  has  a  whitish  crest. 

The  most  bizarre  and  curious  of  all  is  the  Mearns  (piail  of  the  high, 
broken  plains  and  mountain  slopes  of  southwestern  Texas,  southern 
New  Mexico  and  Arizona.  It  is  short  and  round  bodied,  like  a  little 
guinea  hen,  and  this  superficial  likeness  is  increased  by  brilliant  round 
Avhite  spots  ornamenting  the  dark  sides.  It  is  the  gentlest  of  all 
the  quails  and  is  so  unsuspicious  that  when  a  person  encounters  one 
it  often  walks  unconcernedly  about  or  stands  looking  curiously  at 
the  newcomer,  when  it  is  not  infrequently  killed  with  a  stick  or  stone, 
a  characteristic  which,  among  the  people  where  it  lives,  has  earned 
for  it  the  name  of  '  Fool  Quail.' 

The  Gambel  quail  is  a  habitant  of  the  southwestern  desert  region, 
where  it  ranges  the  brushy  foothills  and  the  valleys  along  water- 
courses. It  is  a  beautiful  bird,  the  head  handsomely  marked  and 
adorned  with  a  jet-black  recurving  crest,  and  the  flanks  bright 
chestnut,  brilliantly  streaked  with  white.  This  quail,  one  of  the 
most  conspicuous  and  pleasing  forms  of  desert  life,  is  numerous 
wherever  it  can  find  sufficient  food  and  water.  For  ages  it  has 
claimed  many  a  remote  watering  place  as  its  own,  but  it  Avelcomes 
the  settlei'  and  finds  additional  shelter  and  food  in  his  irrigated 
fields.  Under  the  new  conditions  its  numbers  increase  and  it  repays 
the  favors  received  by  becoming  semidomesticated.  Its  ])resence 
adds  a  touch  of  bright  color  and  animation  to  the  dreary  surround- 
ings of  many  a  lonely  desei't  i-anch. 

The  California  valley  (juail  belongs  entirely  to  the  Pacific  coast, 
and  probably  is  the  most  beautiful  of  the  smaller  gallinaceous  birds 
of  the  world.  It  resembles  tlu^  (ianibel  (piail  in  its  recurN  ing  black 
crest  and  general  a]q)eai-ance,  but  exceeds  that  bird  in  the  richness 
of  its  colors  and  markings.  It  is  abundant  in  most  i)arts  of  Cali- 
fornia. 

The  (California  mountain  quail,  the  largest  and  one  of  the  hand- 
somest of  this  group,  inhabits  the  wooded  mountains  of  the  Pacific 
coast,  and  bears  a  superficial  resemblance  to  the  red-legged  ])artridge 
of  Euro])e.  Like  the  Mearns  quail,  its  haunts  are  usually  more 
remote  from  cultivated  lands  than  are  those  of  the  other  sj^ecies. 

The  services  to  agriculture  of  the  western  quails,  while  in  most 
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cases  appreciable,  are  far  less  valnahlo  than  those  of  hobwhite,  mainly 
because  (he  i)ir(ls  are  much  h'ss  insectivorous.  Moreover,  the  Cali- 
fornia valley  (piail  sometimes  (lanja<r<'^^  the  grape  croj). 

The  \alue  of  a  sin<;l(^  «i:ame  bird  is  of  coui'se  small,  and  it  is  from 
this  narrow  j)oint  of  view  that  its  relation  to  the  connnunity  is 
usually  considered.  A^'hen,  however,  the  \;ilue  of  any  important 
species  is  worked  out  the  result  is  sur})risinir.  It  has  In^en  conclu- 
sively demonstrated  that  in  Vir<>:inia  and  North  Carolina  alone  the 
common  (piail  annually  destroys  many  tons  of  noxious  insects  and 
weed  seeds.  The  <j:reat  value  of  this  service  must  be  api)arent  to  all 
who  appreciate  the  never-ending  warfare  between  the  farmer  and  his 
hydra-headed  enemies,  the  insects  and  weeds.  The  food  value  also 
of  the  quail  is  great,  and  the  health  and  pleasure  derived  from  their 
pursuit  has  resulted  in  the  investment  of  milliims  of  dollars.  When 
it  is  generally  understood  that  by  judicious  effort  the  numbers  of 
these  useful  birds  may  be  greatly  increased,  with  a  proportionate 
benefit  to  all  concerned,  it  is  hoped  that  efforts  to  this  end  will  not  be 
long  delayed. 

THE  BOBWHITE. 

( Colin  us  virfjin  ian  U}<. )  a 

The  bobwhite  is  one  of  the  most  widely  distributed  and  popular 
game  birds  of  the  Ignited  States,  but  in  many  places  it  is  suffering 
ruthless  extermination.  Sportsmen,  farmers,  legislators,  and  orni- 
thologists, as  well  as  the  friends  of  birds  in  general,  should  interest 
themselves  in  the  problem  of  its  preservation.  In  the  Northern, 
Western,  and  Middle  States  it  is  commonly  known  as  '  quail,*  in 
the  Southern  States  as  '  partridge.'  This  tends  to  confusion,  since  in 
New  England  and  northern  New  York  the  name  '  partridge '  is 
connnonly  applied  to  the  ruffed  grouse.  Both  names  were  brought  to 
America  by  P>nglish  colonists  from  their  Old  World  homes,  Avhere 
they  are  applied  to  species  not  originally  inhabiting  this  continent. 
The  name  *  bobwhite  '  is  from  the  familiar  call  note  of  the  bird. 

In  some  of  its  characteristics  bobwhite  differs  strikingly  from  other 
members  of  the  family.  For  example,  the  crest — a  well-developed 
adormnent  of  several  closely  related  American  quails — in  bobwhite 
is  invisible  except  when  the  bird  is  excited. 

The  conunon  l)obwhite  ranges  more  or  less  generally  over  the  east- 
ern half  of  the  Ignited  States  and  southern  Ontario,  exce])t  in  the 
colder,  mountainous  parts,  from  southern  Maine  to  northern  Florida, 
and  west  to  South  Dakota,  Nebraska,  Kansas,  and  Texas.     In  addi- 

oThe  name  is  used  here  in  its  broad  sense  to  cover  the  typical  bird  of  the 
Kastern  States,  Colinus  rin/inianus,  and  the  two  subspecies,  the  Florida  bob- 
white  (C  i\  fluridanits)  and  the  Texas  bobwhite  (C.  v.  tcxanus). 
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tioii.  colonics  have  been  introduced  and  found  to  tlirivc  in  various 
localities  in  Colorado.  New  Mexico.  Utah.  Idaho.  California.  Ore- 
gon. A\'ashinirton.  and  the  island  of  daniaica.  South  of  the  home  of 
the  ty})ical  bird,  just  outlined,  hohwhites  have  a  wide  ran<re.  occupy- 
ing Florida,  western  and  southern  Texas,  Cuba,  and  ;i  lar<re  part  of 
Mexico,  and  extending- even  l)eyond  the  border  of  (luateniala.  Owing 
chi(»fly  to  climatic  influences  the  southern  birds  differ  more  or  less 
from  the  northern  ones.  The  masked  bobwhite  {('olinus  ridgwayi)^ 
a  closely  related  but  separate  sjxH'ies,  once  lived  in  extreme  southern 
Arizona  and  the  adjoinin<j:  part  of  Sonora.  l)ut  now  it  is  probably 
extinct  within  our  borders.  A^^ith  this  exception  all  of  the  bobwhites 
from  Canada  to  Guatemala  and  Cuba,  according  to  E.  W.  Nelson, 
belong  to  a  single  species  modified  by  environment  into  a  consider- 
able ninnber  of  forms,  some  of  which  are  strikingly  different  from 
the  birds  of  the  United  States,  t/rhe  Florida  bobwhite,  which  is 
peculiar  to  the  peninsula  of  Florida,  is  smaller  and  darker  than  the 
northern  bird.  The  Texas  bobwhite  of  western  Texas  and  north- 
eastern Mexico  is  about  the  same  size  as  the  northern  one,  but  is  paler 
and  has  a  light  rufous  collar  below  the  black  band  and  bordering  the 
white  throat  patch.  The  Salvin  bobwhite  from  the  southern  border 
of  Mexico  is  very  unlike  the  common  bird  of  the  United  States,  most 
of  the  head,  neck,  and  breast  being  2)lain  black  and  the  rest  of  the 
iinderparts  plain  rufous. 

The  i:)resent  account  is  limited  to  the  bobwhites  of  the  United 
States,  including  the  Texas  and  Florida  forms.  The  writer's  field 
work  in  this  connection  has  been  ]:)rinci pally  in  Xew  Jersey,  Vir- 
ginia, and  Maryland — on  a  farm  at  Marshall  Hall,  Md.,  which  is 
directly  across  the  Potomac  from  Mount  Vernon. 

CALL    NOTES. 

Tn  the  field  the  nuptial  call  note  of  the  cockbird  is  an  infallible 
guide  to  its  identity.  This  familiar  challenge,  sounding  to  the 
sportsman  like  ^  hoi)  wh'ite^  ''  hoh-hoh-irhitc,"  and  to  the  farmer  like 
^  more  rrct"  or  ^  no  more  iret^  is  by  no  means  the  only  note  of  the 
species  during  the  breeding  season.  It  was  the  good  fortune  of  the 
writer  during  the  last  week  of  June,  1*.)0-J.  to  hear  the  nesting  note 
and  other  calls.  Again  and  again  the  cock  left  his  distant  perch, 
where  he  had  been  whistling  *  ])()b  white.'  and.  still  calling,  ap- 
j)roached  the  nest  on  the  bank  of  a  little  sluggish  briery  run  between 
open  fields.  AVhen  within  50  yards  of  his  mate  he  uttered  the  rally 
note,  so  thrilling  to  the  sportsman  in  the  fall,  '' ka-loi-hee^  which 
the  hen  often  answered  with  a  single  clear  whistle.  Then  followed 
:'  series  of  queer  responsive  '  caterwaulings,'  more  unbirdlike  than 
those  of  the  yellow-breasted  chat,  suggesting  now  the  call  of  a  cat  to 
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its  kittens,  now  the  scoldiii*::  of  a  ca^ed  (ix'^\y  squirrel,  now  the  ahirni 
notes  of  a  mother  <^rouse  blended  with  the  strident  cry  of  the  guinea 
hen.  As  a  finale  sometimes  came  a  loud  rasping  noise,  not  unlike 
the  eti'ort  of  a  broken-voiced  whip-poor-will.  The  favorite  callinir 
stations  were  rail  fences  at  a  height  from  5  to  10  feet,  and  the 
limbs  of  trees  along  fence  rows.  One  bird  whistled  in  a  tulip  tree, 
at  least  35  feet  from  the  ground.  H.  11.  Miller  reports  that  Ai)ril  25. 
1908,  was  the  earliest  date  of  nuptial  notes  at  Sandy  Spring,  Md. 
xVfter  the  breeding  season  the  bird  discontinues  this  characteristic 
call.  During  August  19-21,  1902,  it  Avas  heard  only  on  one  occasion 
at  Marshall  Hall,  where  the  birds  are  numerous,  and  ceased  after 
a  dozen  repetitions.  Edward  A.  Preble,  of  the  Biological  Survey, 
has  recorded  the  '  bob- white '  call  at  Wilmington,  Mass.,  as  late  as 
October  20. 

The  notes  of  the  bobwhite  in  fall  and  winter  have  been  described 
by  many  writers.  The  following  quotation  from  Mr.  Sandys  gives 
an  admirable  description  of  the  call  notes  of  a  covey  that  has  been 
scatteivd  by  the  sportsman  and  is  trying  to  reassemble  for  the  nighty 
a  notation  so  accurate  as  instantly  to  recall  the  notes  to  one  who  has 
heard  them:  "Over  the  brow  of  a  hill  comes  the  low,  tender  call 
of  the  hen  to  her  youngsters,  '  ka-loi-kee,  ka-loi-kee;  '  and,  perhaps, 
Irom  the  broomsedge  beside  the  observer  comes  the  loud  vibrant 
answer,  '  irh<y'd-l'ee.'*  ^^  This  call  is  usually  sounded  in  the  late  after- 
noon, but  December  31,  1901,  at  Woodbridge,  Va.,  a  scattered  flock 
was  luMird  calling  persistently  in  the  morning. 

On  one  occasion  the  writer  watched  a  bobwhite  whistling  from  a 
fence  rail  10  feet  away.  At  such  close  range  the  whistle  lost  all  its 
melody  and  became  a  nasal  shriek  which  was  almost  painful  to  the 
ear.  It  was  repeated  on  an  average  five  or  six  times  a  minute  and 
consisted  of  either  two  or  three  notes,  of  which  the  first  was  so  Ioav  as 
to  be  inaudible  a  hundred  yards  away,  and  the  last  was  strikingly 
louder.  The  mode  of  delivery  was  peculiar;  sitting  in  a  normal, 
erect  position  the  bird  emitted  the  first  note,  then  depressing  the  tip 
of  the  bill  almost  to  touch  its  breast,  with  a  motion  as  though  hic- 
coughing, it  gave  the  second,  then  throwing  back  its  head  and  point- 
ing its  bill  skyward  it  uttered  the  ex])losive,  far-reaching  third  note. 

BREEDING  HABITS. 

The  nesting  time  of  bobwhite  in  each  section  of  the  bird's  range 
is  usually  limited  to  a  fairly  well-defined  period,  but  varies  consider- 
ably in  the  time  of  beginning,  the  difference  being  partly  seasonal 
and  partly  regional.  About  Washington,  D.  C.,  the  coveys  usually 
break  up  the  first  part  of  May,  one  covey  being  seen  in  1899  as  late  as 
May  0.     In  ii)U2  the  iirbt  ncbl  with  cggb  wub  found  uL  Marshall  Hall 
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on  May  29,  and  the  first  downy  chicks  on  July  C).  Between  the  end 
of  June  and  last  of  August  seven  pairs  of  l)irds  were  found  there 
which  had  recently  mated  or  were  incubating.  This  was  shown  by 
the  fact  that  the  cock  birds  were  flushed  thirty-six  times  and  the 
hens  only  four  times.  During  the  same  season  five  nests  were  found 
between  July  IT)  and  19  at  Sandy  Spring,  Md.,  less  than  20  miles 
away.  One  of  these  nests  contained  24  eggs.  Even  larger  clutches 
are  recorded,  and  one  nest  found  at  Woodstock,  Ohio,  is  reported 
to  have  contained  42  eggs."  Such  large  clutches  probably  are  the 
l^roduct  of  more  than  one  bird.  In  1908  nesting  appeared  to  be 
later  than  in  1902.  as  the  first  e^rg;^  found  were  discovered  July  10. 
The  farmers  at  Marshall  Hall  say  that  they  usually  find  the  first 
downy  chicks  during  wheat  harvest,  usually  the  last  week  of  June. 
A  number  of  broods  of  chicks  were  seen  about  Marshall  Hall  from 
July  to  September. 

The  newly  hatched  young  have  chocolate-streaked  heads,  and  re- 
semble small  black  and  red  bantam  chicks.  Whenever  these  newly 
hatched  chicks  remain  motionless  their  i)r()tective  coloration  renders 
them  invisible  unless  one  makes  a  most  careful  search. 

From  information  at  hand  it  appears  that  the  main  breeding  season 
for  bobwhite  in  the  Northern  States,  including  the  country  about 
Washington,  D.  C,  is  during  May,  June,  and  the  first  half  of  July. 
Florida  birds  begin  to  breed  regularly  the  first  of  Ai)ril  (though  some 
are  much  earlier),  and  continue  nesting  till  well  into  June.  Texas 
birds  nest  mainly  in  April  and  May,  but  some  nest  as  late  as  Septem- 
ber. Throughout  its  range  some  of  the  birds  breed  earlier  ami  others 
latei-  than  the  main  body  of  the  species,  and  the  occui'rence  of  second 
or  even  thii'd  broods  may  lengthen  the  season.  Robert  Ridgway 
found  a  clutch  of  freshly  deposited  vggi<  in  southern  Illinois  on 
October  1(),  and  II.  C.  Munger  found  another  s(^t  in  Missouri  in  ,Ian- 
uary,  the  parent  being  afterwards  found  frozen  on  the  nest.  Authen- 
tic i-ecords  from  various  parts  of  its  i-ange  show  that  bobwhite  has 
been  known  to  breed,  at  least  occasionally,  sonuMvhere  in  its  range 
every  month  of  the  year  except  Decembei".  This  seems  to  proNc  that 
under  certain  circumstances  bobwhite.  like  the  domestic  hen.  will 
lay  a  clutch  of  eggs  at  any  time  of  year. 

The  occasional  pi'esence  with  the  femjile  of  young  or  two  or  three* 
sizes  aj)peai"s  (o  show  that  at  least  two  broods  are  sometimes  raised 
in  a  sciison.  but  we  lack  definite  information  on  this  subject.  Major 
Hendire  gi\-es  twenty-foui*  days  as  the  pei'iod  of  incubation.  The 
male  is  rei)orte(l  as  sometimes  assistinir  in  this  diitv. 
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GENERAL    HAIUTS    OF     TIIK    nolUVHITK. 

The  habits  of  l)()l)whit('.  like  those  of  many  other  hir(l>.  vary  coii- 
hiderably,  and  the  followinir.  ohscrvod  hy  E.  W\  Nelson,  is  a  cast*  in 
point.  In  1875  the  Wabash  bottoms  near  Blount  Carmel,  111.,  were 
covered  with  a  inaofnificent  forest,  quite  tropical  in  the  size  and  luxu- 
riant <rr()wth  of  trees  and  other  veirctation.  Scattered  here  and  there 
through  the  forest  were  small  clearings  planted  to  corn.  Bobwhites 
were  found  about  all  of  these  clearings,  and  the  males  were  commonly 
heard  calling  from  the  tops  of  tall  trees  in  the  edge  of  the  bordering 
forest,  and  on  more  than  one  occasion  were  stalked  and  shot  in  the 
midst  of  the  woods  from  tree  tops  more  than  100  feet  from  the  ground. 
AVhen  flushed  in  the  cornfields  the  coveys  dashed  away  into  the  forest, 
where  they  took  refuge  in  the  tree  tops,  thence  sending  forth  their 
rallying  call  notes. 

There  appears  to  be  a  tendency  among  bobwhites,  at  least  in  some 
regions,  to  a  local  migration.  In  certain  sections,  as  in  Virginia  and 
Maryland,  they  commonly  leave  their  summer  homes  on  the  approach 
of  winter  and  congregate  near  the  larger  watercourses.  In  an  old 
numljer  of  the  American  Sportsman  Lewis  refers  to  this  fall  move- 
ment, and  says:  "At  this  })eriod  the  birds  are  said  to  be  running  or 
traveling,  and  will  not  lie  to  a  dog;  and  to  pursue  is  lost  time,  as  it 
will  be  found  utterly  impossible  to  keep  up  with  them,  no  matter  with 
what  speed  you  attemi)t  it." 

The  habits  of  the  bobwhite  during  the  hunting  season  are  well 
known.  The  birds  move  about  most  actively  and  feed  in  the  early 
morning  and  late  afternoon.  The  best  shooting  is  to  be  had  the  hour 
l)efore  sunset,  in  the  places  where  the  birds  have  decided  to  spend  the 
night.  They  roost  on  the  ground,  forming  a  solid  ring  with  tails  in 
and  heads  out.  In  Virginia  and  Maryland  the  roosting  i)laces  are 
jdniost  never  in  the  woods,  though  in  Mecklenburg  County,  Va..  the 
writer  has  found  them  in  gi'assy.  briery  little  clearings  among  pine 
woods.  At  Marshall  Hall  the  birds  were  found  roosting  in  the  edges 
of  woodland,  orchards,  patches  of  ragweed  in  wheat  stubble,  cornfields, 
truck  plats,  broomsedge.  dewberry  and  blackberry  tangles,  pastures, 
and  fence  cornel's.  In  Massachusetts  Edward  A.  Preble  found  no 
roosts  in  the  open  fields,  i)ut  found  them  among  scrub  oaks  and  in  tall 
])ine  forests.  Hobwhites  habitually  use  a  roosting  ground  again  and 
again.  A  covey  of  a  dozen,  found  the  middle  of  November,  iSi)*,),  at 
Marshall  Hall,  resorted  to  a  corner  of  a  peach  orchard  for  eight  con- 
secutive nights,  and  during  December,  11U>J,  a  covey  of  fifteen  on  the 
Roanoke  River  bottom  used  a  narrow  strip  of  cockleburr,  ragweed, 
and  smartweed  for  ten  consecutive  nights.  It  is  interesting  to  note 
that,  although  (piail  seek  the  woods  for  shelter  from  enemies  during 
the  day.  they  generally  regard  the  open  as  safer  at  night. 
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It  is  the  general  opinion  that  with  the  on-coniinof  of  winter  the 
bobwhite  is  found  less  often  in  the  open  fiekls,  where  withered  herba- 
ceous phints  afford  but  scant  protection  from  enemies,  than  in  dense 
l)ushy  l)rierv  coverts  and  woods. 

In  Marvhmd  and  Virginia  the  scattered  and  depleted  coveys  after 
the  shooting  season  evidently  unite  into  large  bevies.  Their  favorite 
resort  in  severe  weather  is  a  bank  with  southern  exposure  and  suitable 
food  supply.  At  Marshall  Hall  during  one  of  the  heaviest  snowfalls 
of  the  season,  when  the  Potomac  was  frozen  over  and  the  thermometer 
near  zero,  a  covey  was  always  to  be  found  on  the  southeast  side  of  a 
^teep  bank  bordering  a  large  swamp.  Here  the  birds  found  food 
j)n(l  warmth,  for  the  rays  of  the  sun  fell  on  this  slope  so  directly 
that  even  when  the  snow  elsewhere  lay  from  3  to  6  inches  deep  it  was 
here  melted  or  remained  only  in  patches.  It  was  noticeable  that  when 
^now  was  on  the  ground  the  birds  ventured  only  a  few  rods  from 
cover,  a  fact  that  apparently  indicated  their  appreciation  of  danger 
from  the  numerous  hawks  and  foxes.  At  Kinsale,  Va.,  the  writer 
found  bobwhites  crossing  oi)en  fields  when  there  was  an  inch  or  two 
of  snow,  though  for  the  most  part  they  kept  close  to  cover.  In  April 
and  May  the  birds  again  venture  out  into  the  open,  and  they  bi-eed 
when  vewtation  is  sufficientlv  "I'own  to  conceal  the  nests. 

At  Marshall  Hall  little  oval  pits  in  dry  soil,  in  which  (juail  had 
been  dusting,  were  found  in  various  situations,  usually  under  cover 
of  weeds  and  l)ushes  about  the  fields.  Dusting  is  a  part  of  the  toilet 
of  all  gjillinaceous  jiiid  many  other  birds,  and  may  also  be  a  protec- 
tion against  vermin. 

IU)IiWIHTE    AS   AN    ALLY   OK    TIIK    KAiniEH. 

In  summing  up  the  relations  of  the  bobwhite  to  agriculture  it  will 
be  well  to  emi)hasize  certain  facts  devel()])ed  by  our  investigation  of 
its  food  habits.  In  the  first  i)lace.  cai-eful  observations  at  Marshall 
Hall,  wlici'e  tlie  acreage  under  cultivation  is  large  and  the  bobwhitt^ 
abun(hnit,  and  less  extended  investigations  elsewhere  atford  no  evi- 
dence that  the  species  does  ai)i)reciable  injury  to  cro})s  of  grain  or 
fiiiit.  r'urther,  its  habit  of  destroying  weed  seeds  is  of  much  eco- 
nomic imi)oi-tance.  For  instance,  it  is  reasonable  to  assume  that  in 
tlie  States  of  Virginia  and  North  Carolina,  from  Sei)tember  1  to 
Apiil  :)().  the  season  when  the  largest  proportion  of  weed  seed  is  con- 
sumed l)y  l)ir(ls,  there  are  four  bobwhites  to  each  square  mile  of  land, 
or  :ir)l.S'j?()  in  the  two  States.  The  croj)  of  each  bird  holds  lialf  an 
ounce  of  seeds  and  is  filled  twice  a  day.  Since  at  each  of  the  two 
(hiily  meals  weed  seeds  constitute  at  least  half  the  contents  of  the 
croj),  oi-  a  (]uart(M-  of  an  ounce,  a  half  ounce  daily  is  consumed  by 
each  bird.     On  this  basis  the  total  consumption  of  weed  seeds  by 
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hobwhitt's  from  SepteinU'r  1  to  Aj)ril  'M)  in  \'iririnia  mikI  North  Caro- 
lina amounts  to  1,.*VH  tons.  It  is  to  \)v  rcmcmlHTcd  also  that  if  it 
wvvv  not  for  foxes,  hawks,  and  trcspassin*!:  pot  hunters  the  birds 
would  he  moi-c  abundant  and  their  sei'vices  correspondiu'rly  irreater. 
Insects  form  about  one-thii'd  of  the  l)ol)wIiit<''s  diet  from  Jini<'  1  to 
August  31;  and  a  calculation  similar  to  the  one  employed  above 
shows  that  MO  tons  of  insects  are  destroyed  durin<r  this  jx'riod. 

Am()n<r  the  insects  consumed  by  the  bii-d  are  such  very  harmful 
pests  as  the  Rocky  Mountain  locust,  the  chinch  l)U<r<  the  Colorado 
potato  beetl(\  the  Mexican  cotton  boll  weevil,  cutworms,  the  two  cot- 
ton worms,  and  the  army  worm.  The  hi<):hly  insectivorous  chicks 
cause  a  pi'opoi'tionally  ^rcMter  destruction  of  insects  than  the  adult 
birds.  Further.  Avhile  many  other  useful  birds  confine  themselves  to 
the  woodland  or  swamp,  or  merely  scout  along  >vaterways,  hedges, 
and  fence  rows,  the  bobwhite  feeds  directly  among  field  ci'ops.  In 
the  South  it  is  found  in  cotton  fields:  in  the  Xorth  it  delights  in  the 
ragweed-grown  wheat  stubble:  in  the  AVest  its  favorite  feeding 
ground  is  corn  fields,  and  it  often  spends  the  night  there  instead  of 
flying  to  cover  as  do  most  birds.  The  facility  with  which  it  passes 
from  field  to  field,  either  on  foot  or  on  the  ^ving,  distributes  its  serv- 
ices to  an  unusual  degree. 

BOBWHITE    AS    AN    ASSET    OF    THE    FARM. 

Every  landowner  should  reali/.e  the  value  of  the  bobwhite,  and 
should  demand  from  sportsmen  a  fair  price  for  the  birds  killed  on 
his  })roperty.  With  proper  management  some  farms  of  from  500 
to  1,000  acres  would  probably  yield  a  better  revenue  from  bobwhites 
than  from  poultry.  Many  farms  in  North  Carolina  derive  a  regular 
income  from  this  source.  This  is  obtained  by  leasing  the  shooting 
right  to  wealthy  sixu'tsmen,  who,  in  localities  where  birds  are  abun- 
dant, willingly  pay  considerable  sums  for  the  privilege.  This  is 
])r()bably  the  most  profitable  use  to  which  certain  })0()r  lands  in  the 
South  can  be  j^ut.  In  some  j)laces  in  Maryland,  Virginia,  and  Xorth 
Carolina  the  sportsman  often  i)ays  the  landowner  from  5  to  '25  cents 
for  every  bird  shot.  In  other  ])laces  the  farmer  or  his  boy  is  hired 
as  guide  to  locate  the  qiuiil.  In  addition  the  sportsman  pays  liber- 
ally for  his  board  and  otherwise  adds  to  the  farmer's  income.  Wide- 
awake farmers  appreciate  the  fact  that  the  genuine  sportsman  jjays 
well  for  his  sport  and  should  discriminate  between  him  and  the 
market  hunter.  Millions  of  dollars  can  be  realized  by  the  proper 
management  of  the  quail  crop  of  the  United  States.  The  time  is  per- 
haps not  far  distant  when  landowners  will  protect  their  game  birds 
from  foxes,  injuriotis  hawks,  and  human  i)()achers  as  diligently  as 
they  now  do  their  poultry.     The  sooner  the  farmer  realizes  the  value 
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of  the  hohwhito  and  tlie  fact  that  the  market  hunter  is  a  bird  extermi- 
nator. i)rofitin<r  at  the  hmdowner's  expense,  the  better  will  be  his 
chance  of  an  income  from  his  crop  of  quail. 

HOBWHITE    AS    AN    AHTICLE    OF    FOOD. 

Perhaps  no  irame  is  more  ii:enerally  known  and  liked  than  quail. 
The  flesh  of  the  bobwhite  is  juicy,  tender,  delicately  flavored,  easily 
digested,  and  nutritious.  It  is  well  adapted  to  the  needs  of  invalids. 
To  the  farmer's  table,  where  fresh  meat  is  often  not  ol)tainable,  this 
l)ird  furnishes  a  welcome  sup})ly.  No  game  is  so  much  sought  for  in 
market,  and  countless  numbers  are  sold  every  year.  The  writer  knows 
of  a  single  dealer  in  Washington  who  in  1902  sold  100,000  quail. 
Yet  the  supply  is  far  short  of  the  demand,  and  the  price  is  constantly 
rising.  In  connection  with  the  present  price,  which  is  $3  to  $5  a 
dozen,  it  is  interesting  to  recall  Audubon's  statement  that  in  1810 
these  birds  could  be  bought  for  12  cents  a  dozen  and  in  1831  for  50 
cents."    Then  they  were  on  the  tables  of  rich  and  poor  alike. 

BOIiAVIIITE    AS    AN    OBJECT    OF    SPORT. 

Edwyn  Sandys  says  of  the  bobwhite :  "Pie  truly  is  the  king  of  his 
race;  and  not  alone  that,  for,  in  the  opinion  of  hosts  of  enthusiastic 
sportsmen,  he  is  the  best  bird  that  flies."  The  well-known  author 
T.  S.  Van  Dyke  says :  "  Dear  little  Bob  White  has  brought  more  rest 
to  the  business-wearied  soul,  more  new  life  to  tired  humanity  than 
nearly  all  other  American  game  combined."  The  pursuit  of  many 
kinds  of  game  is  possible  only  in  the  distant  wilderness,  where  travel- 
ing is  difficult  and  the  exposure  incident  to  the  sport  may  be  danger- 
ous to  hejilth;  but  the  j)ursuit  of  the  bobwhite  belongs  to  open, 
accessible  country,  and  is  not  too  severe  for  men  accustomed  to  a 
sedentary  life.  To  thousands  of  such  men  quail  hunting  is  the  yearly 
means  of  restoration,  and  results  in  a  direct  benefit  to  the  community, 
though  one  not  readily  computed  in  money  value.  At  a  conservative 
estimate,  between  300,000  and  400,000  sjx^rtsmen  go  out  from  cities 
every  fall  to  hunt  bobwhite,  which  means  a  large  exj^enditure  of 
money,  much  of  which  goes  to  farmers  who  hold  shooting  land.  Such 
reveinie  is  timely,  for  it  comes  when  farm  work  yields  small  returns 
and  employment  is  welcome.  AVhere  nonresident  licenses  are  re(|uired, 
Avith  fee  of  fi-om  $5  to  $25,  the  State  also  derives  a  direct  income  from 
the  sport. 

The  bobwhite  deservedly  stands  at  the  head  of  American  game 
birds,  because  it  lies  so  well  to  the  dog,  and  when  flushed  springs 
from  the  earth  like  an  arrow,  demanding  a  quick  eye  and  a  trained 
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toucli  on  tlic  trifr^cr  to  \n'in<f  it  to  l)a<r.  When,  at  the  advanco  of  tho 
limitcr,  the  covcv  explodes  like  a  honil),  liis  skill  is  sharply  tested  if 
lie  would  l)rin<;  one  of  the  whirring,  nieteorlike  projectiles  to  the 
<rronn(l.  Birds  of  a  scattered  covev  are  hard  to  find.  (Jood  authoi-i- 
ties  say  that  when  they  ali^j^ht  they  renjJiin  (piiet  and  compress  their 
feathers  to  the  body,  with  the  result  of  withh<)ldin<>:  (he  scent.  Many 
sportsmen,  thei'efore,  before  huntin<>  a  scattered  covey,  <rive  tliem  time 
to  run  about  and  leave  scent. 

Paradoxical  as  it  may  seem,  sportsmen  exert  a  powerful  influence 
for  the  j)r()tecti()n  of  bobwhite.  Many  individuals  and  clubs  own  or 
lease  lar<>^e  tracts,  where  they  maintain  the  birds  and  shoot  only  the 
surplus.  These  enthusiasts  assist  in  the  enforcement  of  <j:ame  laws, 
restock  depleted  covers,  and  provide  food  foi*  the  birds  in  times  of 
scarcity.  Certain  clubs  are  orpiniziMl  for  the  purpose  of  holding  field 
trials,  the  object  of  Avhich  is  to  test  the  ability  of  competing  dogs  to 
find  and  i)()int  birds.  As  retrieving  is  not  requii-ed,  the  birds  are  not 
shot.  One  of  the  l)est-known  patrons  of  field  trials  recently  told  the 
writer  that  he  had  not  killed  a  bobwhite  in  ten  years.  A  number  of 
clubs  control  each  a  preserve  of  from  5,000  to  20,000  acres,  on  which 
no  shooting  is  allowed — or,  if  permitted,  is  carefully  regulated — and 
suitable  measures  are  taken  for  protecting  birds  and  facilitating  their 
propagation.  These  trials  are  held  in  a  score  or  more  of  States,  and 
in  some  of  the  larger  contests  more  than  a  hundred  dogs  are  entered. 
Some  ow^ners  of  field-trial  dogs  have  preserves  of  their  own,  s.tocked 
w'ith  hundreds  of  pairs  of  bobwhites.  Thousands  of  live  birds  for 
the  above  purposes  are  in  demand,  at  high  prices.  If  the  bobwhite 
could  be  domesticated  and  reared  in  captivity  for  sale,  the  enterprise 
would  doubtless  be  very  ]^r()fitabl(\  Fi-om  these  facts  it  is  evident 
that  the  sport  of  hunting  bobw  hite  contributes  to  the  health  and  hap- 
piness of  thousands  of  men,  and  that  in  various  ways  it  can  be  made 
to  add  to  the  prosperity  of  farmers  and  others  interested. 

ESTHETIC   VALUE   OF    HOBWHITE. 

Much  money  has  been  sj)ent,  and  well  spent,  meri^ly  for  the  enjoy- 
ment of  the  beauty  and  companionshij)  of  birds.  For  the  protection 
of  gulls  and  terns  along  the  Atlantic  coast  thousands  of  dollars  have 
been  expended  at  the  instance  of  bird  lovers,  in  wdiose  eyes  these 
delicate  and  graceful  creatures  are  the  crow^ning  attractions  of  marine 
landscape.  Tn  like  manner  the  admirers  of  bobwhite  derive  esthetic 
pleasure  from  his  j)resence.  To  ])astoral  inland  scones — woodlots 
in  a  green  mist  of  young  leaves,  summer  grass  fields  and  bushy  pas- 
tures, brown  stubble,  and  skeleton  cornfields — the  bobwhite  adds  a 
distinctive  charm — homely,  but  none  the  less  attractive.     As  the  bird 
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calls  from  the  fcMic-e  2)()st  or  riiiis  fearlessly  across  the  road,  the 
stroller  can  but  admire  its  trim,  alert  figure  and  tasteful  color 
pattern  of  black,  white,  and  brown,  set  oiT  with  delicate  tintings  of 
blue-gray.  Its  mellow  whistle  seems  a  proffer  of  good-fellowshiji, 
investing  even  a  solitude  with  cheer,  while  the  plaintive  covey-call 
heard  in  the  growing  darkness  to  summon  a  scattered  flock  to  the 
nightly  resting  place  is  one  of  the  tenderest  of  evening  sounds.  Be- 
cause of  such  traits  the  bird  has  made  many  friends,  some  of  whom 
spend  time  and  money  to  insure  its  undisturbed  presence  in  their 
neighborhood. 

DECREASE    OF    BOBWIirrE. 

Every  few  years,  on  the  recurrence  of  unusually  severe  winters  -with 
heavy  snows  which  cover  the  food  supply,  great  numbers  of  bob- 
whites  perish,  and  sometimes  in  the  northern  part  of  its  range  the 
bird  becomes  almost  extinct.  This  unnecessary  loss  of  life  could  be 
largely  prevented  if  landowners  and  others  interested  would  scatter 
a  little  grain  in  suitable  places.  This  is  done  in  some  localities,  as  at 
Sandy  Spring,  Md.,  Avhere  H.  H.  Miller  drives  over  the  snow-covered 
country,  scattering  grain  for  the  starving  quail.  The  practice  is 
Avorthy  of  general  adoption.  It  is  necessar}^  only  while  the  ground 
is  snowbound,  and  especially  after  sleet  storms. 

The  l)()bwhite  has  taken  kindly  to  civilization  and  has  followed  the 
j)low  of  the  settler  into  new  sections,  so  that  with  the  advance  of  the 
Fai'ming  area  in  the  AVest,  and  especially  in  the  Northwest,  its  range 
has  been  much  extended. 

There  is  little  doubt,  however,  that,  while  tlie  bobwhite  is  a  fairly 
hardy  and  ])r()lific  species,  its  numbers  are  decreasing  in  much,  if  not 
all,  of  its  range,  where  not  specially  protected.  In  the  early  fifties 
Lewis  reported  ()1  birds  killed  in  a  day  to  a  single  muzzle  loader,  and 
mentions  900  birds  tra])ped  on  one  estate  in  a  season.  Within  the 
last  few  years  the  scarcity  of  bobwhites  has  been  so  notable  that  sev- 
eral projected  field  trials  have  been  abandoned  for  lack  of  birds  on 
which  to  try  the  dogs. 

Severe  winters,  as  already  noted,  are  an  occasional  cause  for  a 
great  decrease  in  the  number  of  the  birds,  though  they  increase  rapidly 
with  a  few  succeeding  good  seasons.  In  sections  Avhere  the  birds  are 
still  common  unlimited  slaughter  is  often  indulged  in  by  thoughtless 
hunters.  Kecent  instances  of  such  slaughter  are  on  record,  and  the 
following  may  be  cited:  A  bag  of  175  birds  to  three  guns  in  eight 
bours  in  the  ifall  of  UHYI  at  Tiffin.  Ohio,"  another  of  :^00  birds  to  a 
single  gun  in  a  day  and  a  half  in  the  fall  of  1902,  in  Marshall  County, 
Ky.,**  and  still  another  of  292  birds  to  three  guns  in  a  day  in  South 

a  lieereation,  vol.  17,  p.  120.  ^  Ibid.,  vol.  19,  p.  41. 
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('arolina  (lnrin<]:  the  samo  season."  Tlic  value  of  this  f)ir<I,  lK)tli  to 
the  fanner  and  the  sportsman.  reniU'i's  tiie  (jut»stion  of  its  inaintenanee 
and  increase  one  of  niiich  inipoilance.  So  assichiously  is  the  Ix)!)- 
wliite  s()ii<i:lit  by  sportsmen  and  mai'k'et  hunters  tluit  intelli*r('iil  and 
eoncerted  efforts  are  needed  even  to  maintain  its  present  numbers. 

LECJISLATIOX    IN    HKIIAI.F    OF    HOIUVTHTE. 

In  addition  to  natural  causes,  reasons  for  the  diminished  numbers 
of  bobwhites  are  diversity  in  the  open  season,  shooting  out  of  sea- 
son, excessive  shooting  in  season,  and  unrestricted  shooting  and 
trapping  for  market.  Lack  of  uniformity  in  hiws  of  adjoining 
States,  and  in  some  cases  of  adjoining  counties,  renders  their  observ- 
ance difficult  and  their  enforcement  often  impossible.  Xo  other 
game  bird  has  been  the  subject  of  so  much  legislation,  which,  begin- 
jiing  in  New  York  in  1791,  now  extends  to  every  State  and  Territory 
where  the  bird  is  native  or  has  been  introduced.  The  length  of  sea- 
son during  which  the  bird  should  be  protected  by  law  is  a  matter  of 
paramount  importance.  It  goes  without  saying  that  no  shooting 
should  be  permitted  during  the  breeding  season,  which  must  be 
understood  to  last  until  the  young  of  the  year  are  strong  of  wing  and 
fully  developed  for  the  struggle  for  existence.  Besides  this  the  close 
seavson  ought  to  include  months  of  rest,  during  which  the  birds  can 
fortify  themselves  for  the  physiological  strain  of  the  next  j)eriod  of 
reproduction.  As  now  established  the  open  season  varies  from 
twenty-one  days  in  Ohio  to  seven  months  in  Mississippi.  In  North 
Carolina,  however,  where  nearly  every  county  has  its  own  law,  the 
bobwhite  may  be  shot  throughout  the  year  in  five  cou.nties.  Virginia 
has  recently  abolished  county  laws  and  established  uniformity,  an 
example  that  other  States,  especially  Southern  States,  Avould  do  well 
to  follow.  It  is  gratifying  to  note  that  in  IDOo  the  open  seasons 
were  shortened  by  New  York,  Illinois,  Texas,  and  ^^irginia.  In 
eight  States — Maine,  Uhode  Island,  Wisconsin,  North  Dakota,  Mon- 
tana, Colorado,  Wyoming,  and  Utah — the  bobwhite  is  absolutely 
protected  for  a  term  of  years,  extending  to  li)'20  in  Colorado.  Two 
conditions  justify  such  prohibition  of  shooting.  First,  when  ex- 
cessive shooting  or  other  causes  have  made  nM'uperation  necessary; 
second,  when  birds  just  inti-oduced  into  a  new  locality  need  time  to 
establish  themselves.  Wherever  the  bird  can  not  hold  its  own  with 
an  open  season  of  three  weeks  absolute  ])r()tecti()n  for  a  period  of 
years  is  demanded.  The  length  of  i\w  open  season  must  vary  with 
varying  conditions,  but  in  view  of  the  general  decrease  of  the  birds 
there  would  seem  to  be  a  growing  need  for  shortiMiing  it.  The  sooner 
Northern  States  limit  their  shooting  to  one  month  the  better.     Even 

o  Recreatiou,  vol,  Iti,  p.  372, 
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Southern  birds  can  not  stand  the  present  continuous  fusillade  of 
from  four  to  seven  months,  and  the  ()i)eii  season  in  the  South  should 
be  limited  to  two  or,  at  most,  three  months. 

The  slauahter  of  the  bobwhite  by  si)ortsmen  who  hunt  for  pleasure 
is  insigniiicant  in  e()mi)aris()n  with  that  by  ])rofessional  market 
hunters.  At  the  ])resent  time  (IIXU),  in  about  1*5  States,  the  law 
takes  eoii'nizance  of  this  fact  by  j)rohibitin<r  the  sale  of  birds  killed 
within  the  State  or  imported  from  other  States,  and  the  general 
tendency  altogether  to  i)rohibit  the  sale  is  growing  each  year.  p]yery 
State  except  Mississippi  forbids  the  sending  of  certain  game  outside 
the  State — a  restriction  on  the  sportsman  as  well  as  the  market 
hunter,  although  the  privilege  of  carrying  home  a  limited  amount 
of  game  is  often  granted  under  a  nonresident  license.  Fourteen 
States  have  laws,  also  aifecting  both  classes,  limiting  a  day's  bag  to 
from  5  to  50  birds.  Man}^  sportsmen  and  farmers  would  be  glad  if 
the  limit  were  set  at  1'2.  Laws  discriminating  against  nonresidents 
j)rotect  the  game  and  benefit  the  landowner,  provitled  visiting  sports- 
men are  not  barred  altogether  by  unreasonable  fees.  Thirty-one 
States  and  Territories  require  nonresident  licenses.  In  addition  to 
State  game  laws  there  are  certain  Federal  laws,  the  most  important 
of  which  is  the  Lacey  Act,  wdiich  provides,  among  other  things, 
through  the  I)ei)artment  of  Agriculture,  for  the  preservation,  distri- 
bution, introduction,  and  restoration  of  game  birds,  and  also  under- 
takes to  bring  to  justice  persons  who  transport  from  one  State  to 
another  game  killed  in  violation  of  local  laws.  The  latter  clause 
proves  effective  in  restricting  such  illegal  shipments  and  in  suppress- 
ing professional  dealers  that  kill  out  of  season  in  one  State  and 
attempt  to  sell  in  another  where  the  season  is  still  open.  A  law  to 
])revent  keeping  birds  in  cold  storage  from  one  season  to  another 
would  stop  certain  looj^holes  in  the  i)resent  laws  and  greatly  aid  in 
j)resei'viug  game.  An  ellective  system  of  State  game  officials  where 
it  is  lacking  would  aid  in  enforcing  game  laws.  A  number  of  States 
(h'peud  solely  on  county  officers;  but  ex])erience  has  shown  that  with- 
out a  central  State  organization  and  special  game  wardens  the  law  to 
a  great  extent  becomes  a  dead  letter. 

MEASUKKS   l-OK  PRESERVATION   AND  rROf»AOATION. 

Stringent  laws  against  trapping  the  bobwdiite  have  been  enacted, 
but  such  legislation  should  permit  legitimate  trapping  for  purposes 
of  pr()i)agation.  One  of  the  most  important  problems  before  game 
commissioners  is  the  restocking  of  dei)leted  covers.  If,  ho^vever,  the 
bobwhite  can  be  reared  successfully  in  captivity,  all  trapping  may 
be  prohibited.  The  sporting  magazines  ('Forest  and  Stream'  and 
'American  Field  ')   mention  cases  of  the  bird's  laying  in  captivity 


PRESERVATION    AND    1'H()PA(;ATI()N.  21 

and  raising  its  y()nn<):;  and  in  a  Ictlcr  to  the  wi'itcr,  dated  S('j)t<'nil)<M- 
L\  11)04,  (J.  W\  Ja<-lv,  of  Shrcvcport,  La.,  says: 

I  now  liavc  a  pair  of  ([uails  ( lt<>l»\vliit<'s )  wliicli  wimt  lra|>|»(Ml  last  winter 
and  which  I  kc*'])  in  a  lar^c  wire  <'<)(>p.  'I'hcy  have  iiiadr  a  iwst  in  some  ;;raHS 
and  havo  hild  ahoiit  12  or  !.">  cj^j^s. 

The  vii^fis  were  laid  very  irre^'uhirly.  not  more  than  two  or  three  a  week,  so 
that  hy  the  time  the  nest  was  full  the  season  was  far  advanced,  which  perhaps 
accounts  for  the  female  not  sittinjr.  The  eRj?s  were  set  under  a  hen  and  proved 
fertile,  but  the  y<mnj;  were  eaten  hy  the  chicken  as  fast  as  they  hatchevl.  I 
concluded  that  this  irre.^ularity  or  slowness  in  laying  was  the  r(»sult  of  the  lack 
of  insect  and  other  e^jr-producinj;  food,  as  the  birds  subsist  almost  wholly  on 
grain.  Of  late,  however,  they  have  learned  to  eat  with  much  relish  the  yolk  of 
an  ej;j;  hard  boiled. 

The  failure  of  the  female  to  sit  was  probably  due  to  the  unnatural 
confinement  in  so  small  a  space,  a  difficulty  which  could  readily  be 
remedied  if  attempts  to  raise  quail  were  made  on  a  large  scale. 
Unciuestionably,  too,  it  would  be  necessary  to  feed  the  quail,  at  least 
during  the  nesting  period,  to  a  considerable  extent  upon  animal  food. 

An  instructive  account  of  quail  breeding  in  confinement  appears  in 
Forest  and  Stream  for  September  28,  1882  (p.  104).  The  female  had 
been  hatched  and  reared  by  a  bantam  hen,  and  this  circumstance  has 
an  important  bearing  on  experiments  of  this  kind.  It  is  altogether 
probable  that  bobwhites  hatched  and  reared  in  this  way  would  lend 
themselves  to  experiments  in  propagation  far  more  readily  than  wild 
birds  trapped  for  the  purpose. 

The  Department  of  Agriculture  obtained  three  pairs  of  bobwhites 
from  Kansas,  which  after  five  months'  captivity  are  almost  as 
wild  as  when  first  caged  and  show  no  signs  of  mating.  Experiments 
in  the  domestication  of  bobwhite  are  well  worth  trying,  however, 
because  of  the  demand  from  clubs  and  individuals  for  live  birds  to 
restock  their  grounds.  So  great  has  become  the  demand  in  recent 
years  that  it  is  estimated  that  200,000  birds  would  be  recpiired 
annually  to  fill  it.  During  the  spring  of  ll)0)i  the  demand  far 
exceeded  the  supply,  even  at  $5  a  dozen,  and  sometimes  at  twice  that 
figure. 

Success  in  increasing  the  mnnbers  of  bobwhite  depends  largely  on 
controlling  its  natural  enemies,  which  include  snakes,  foxes,  weasels, 
minks,  skunks,  domestic  cats,  and  certain  hawks  and  owls.  Several 
species  of  snakes  eat  its  eggs  and  young.  Writing  from  Texas, 
Major  Bendire  says:  "The  many  large  rattlesnakes  found  here  are 
their  worst  enemies.  One  killed  in  May  had  swallowed  five  of  these 
birds  at  one  meal;  another  had  eaten  a  female,  evidently  caught  on 
her  nest,  and  half  a  dozen  of  her  eggs;  a  third  had  taken  four  bob- 
whites  and  a  scaled  partridge."*^     In  Mecklenburg  County,  \'a.,  the 


oLlfe  Hist.  N.  Am.  Birds  [IJ,  p.  8,  1»!)2. 
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king  snake  {Lantpropcltis  get)ila)  has  been  known  to  eat  a  clutch  of 
eggs.  At  Falls  Church,  Va.,  Harvey  Riley  captured  a  black  snake 
{Bascanion  constrictor)  which  disgorged  a  newly  hatched  bohwhite. 
Reference  has  Ixhmi  made  already  to  the  marked  decrease  in  the 
number  of  bobwhites  on  the  *280-acre  farm  at  Marshall  Hall,  from 
fifty-odd  birds  in  July  to  less  than  a  dozen  in  Deceml^r,  though  not 
more  than  a  dozen  had  been  shot.  This  decrease  was  prolyably  due, 
at  least  in  part,  to  gray  foxes;  for  in  August  and  September  these 
animals  were  numerous,  and  often  came  after  the  chickens  within  a 
stone's  throw  of  the  farmhouse.  Other  predaceous  mammals  and 
birds  of  prey  were  not  numerous,  but  foxes  frequently  were  seen  at 
midday  searching  through  })astures  where  there  were  broods  of  bob- 
whites.  It  nnist  be  easy  for  a  fox  to  exterminate  a  whole  brood  of 
newly  hatched  bobwhites,  and  no  difficult  task  to  catch  them  even 
when  three-fourths  grown.  Minks  and  weasels,  when  numerous,  are 
probably  even  more  destructive  to  young  bobwhites  than  to  domestic 
poultry.  The  domestic  cat  that  takes  to  foraging  in  woods  anxl 
fields  is  also  a  menace  and  should  be  shot  on  suspicion,  for  it  undoubt- 
edly i)reys  on  game  birds,  as  it  is  known  to  do  on  song  birds  and 
young  rabbits. 

In  Maryland  and  Virginia  the  writer  has  found  the  crow  plunder- 
ing nests  of  the  bobwhite,  and  in  these  States  the  crow  is  an 
enemy  also  of  poultry.  Doctor  Fisher  states  in  his  Hawks  and  Owls 
of  the  United  States  that  of  the  forty-odd  species  which  he  studied 
he  found  only  nine  that  killed  the  bobwhite.  Four  of  these — the 
goshawk.  Cooper  hawk,  sharp-shinned  hawk,  and  great-liorned  owl — 
are  very  destructive  to  poultry  as  well  as  game.  Dr.  W.  C.  Strode, 
of  Bernadotte,  111.,  writes  that  bobwhite's  worst  enemy  is  the  Cooper 
hawiv.  "'A  few  days  ago  one  flew  up  from  the  roadside  when  I  was 
passing,  and  a  bobwhite  Avas  dangling  from  one  foot."  During 
November,  1900,  this  s])ecies  so  persecuted  the  birds  at  Mai'sliall  Hall 
that  they  were  seldom  found  far  fi'oni  cover.  In  one  instance  a 
hawk  was  seen  to  swooj)  to  the  ground  and  rise  with  a  cock  bobwhiie. 
The  other  species  of  hawks  and  owls  rarely  molest  (juail. 

If  l)()i)\\hites  more  frecjuently  nested  along  fence  rows  instead  of 
in  open  mowing  land,  they  would  abound  in  nnniy  j)laces  where  they 
are  rare.  The  mowing  machine^  lays  nnmv  nests  bare,  and  they  are 
either  despoiled  by  enemies  or  deserted  by  the  old  birds.  At  Sandy 
Si)ring,  Md.,  early  in  July,  IDO.'i,  four  nests  with  their  eggs  were  cut 
over  in  a  oO-acrc*  grass  lot.  In  other  hay  fields  several  nests  were  dis- 
covered ill  time  to  leave  grass  uncut  about  them,  but  boys  robbed 
them  all.  Between  such  lads  and  the  crows  and  other  enemies  bob- 
whites  have  a  hai'd  time  in  certain  sections. 

To  enable  them  to  withstand  the  winter,  bobwhites  need  suital)le 
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food  and  cover.  In  scNcrc  wiiitci's  coveys  arc  somctinios  saved  l)y 
heiiiii:  traj)i)ed  and  fed  in  confinement  nntil  sprin*;.  Naturally  the 
birds  snlfer  most  in  tlie  northern  part  of  their  ran^e,  l)ut  there  an; 
reports  of  their  death  from  severe  and  i)rotracted  cohl  in  Maryhuid 
and  Virginia.  Sandys  says:  "The  l)ir(ls  know  when  the  snow  is 
comin<j:,  and  they  ci-eei)  nndei*  the  l)riislj.  intendinir  to  remain  there 
nntil  the  weathei-  has  (lea red.  '''■  *  '''  Then  the  rain  comes  and 
wets  the  snrface  all  about,  then  the  sleet  stiffens  jt^  *  *  *  ^|^^, 
cold  becomes  intense,  and  every  foot  of  (himp  snow  promptly  hardens 
into  solid  ice.  *  *  *  The  (piail  are  now  imprisoned  l)eneath  a 
dome  of  crystal,  which  may  endure  for  (hiys.*'"  II.  C.  Oberholser 
says  that  in  severe  winters  in  AVayne  County,  Ohio,  Avhole  coveys 
are  found  dead  from  this  cause.  Dr.  P.  L.  Hatch  reports  that  in 
Minnesota  the  birds  increase  in  numbers  (birini':  years  with  mihl  win- 
ters and  decrease  when  the  winter  is  exceptionally  severe.''  Wilson 
Fla^ir^  states  in  Birds  and  Seasons  of  New  Enirland  that  thousands  of 
bobwhites  were  destroyed  by  the  dee])  snows  of  18r)()-r)T.  During  the 
very  severe  winter  of  1903—1  bobwhites  were  nearly  exterminated  in 
portions  of  Massachusetts.  That  quail  do  not  always  succumb  to 
exceptional  cold  api)ears  from  the  fact  that  in  Susquehanna  County, 
Pa.,  at  an  altitude  of  '2,000  feet,  W.  AV.  Cooke  found  a  covey  of  a 
dozeu  bobwhites  ai)parently  in  the  best  of  condition  on  December  9, 
1902.  thou^rh  a  foot  of  snow  covered  the  g^round  and  the  thermometer 
stood  at  20°  below  zero. 

A  study  of  the  winter  habits  of  the  bobwhite  by  the  writer  in  the 
vicinity  of  Wasiiin<>t()n,  D.  C,  so  far  has  yielded  only  fragmentary 
results.  In  February,  1900,  after  a  foot  of  snow  had  fallen,  in  a  care- 
ful two  days'  search  he  failed  to  discover  even  a  track  of  a  large 
covey  that  usually  frecpiented  river  flats  along  the  Potomac  at  Mar- 
shall Hall.  The  birds  nuist  have  been  under  the  snow  or  back  in  the 
timber.  At  Falls  Church,  Va.,  after  a  lighter  fall  of  snow  he  saw  a 
covey  of  five  moving  among  briers  on  the  edge  of  a  wood,  and 
their  fresh  tracks  showed  that  they  had  been  feeding  systematically 
on  rose  hi])s,  but  had  not  ventured  from  cover.  At  Cabin  John 
P)ridge,  Md.,  after  a  snowfall  of  severjd  inches  his  dog  pointed  six 
birds  on  the  south  side  of  a  river  blufl',  where  the  sun  had  melted  holes 
in  the  snow.  On  one  of  these  bare  si)()ts  he  saw  two  birds,  which 
rose  and  were  joined  by  foui-  others.  The  covey  had  made  wallows 
2  inches  deep  in  the  leal'  mold  on  the  bare  sj)()ts.  All  the  birds  had 
avoided  stepping  on  the  snow.  At  hand  was  such  food  as  the  berries 
of  sumac  and  the  seeds  of  (iahicfHi  rohihilis  and  ('/i(f/na'('In'/'sf<t 
fdxc'iculdt'is.     Examination  of  the  (lr()p|)ings  indicated  that  less  than 
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one-tenth  of  the  food  liad  been  animal  matter,  the  remains  of  which 
consisted  of  ants,  the  tihiie  of  <rrassho]7})ers,  the  spotted  cuticle  of  sol- 
dier bu^s,  and  the  cow-horn-like  mancHbles  of  spiders.  So  far  as 
could  be  made  out,  the  remains  of  ve<j:etable  food  consisted  of  the  skin 
of  kernels  of  corn,  fragments  of  the  akenes  of  ragweed,  and  pulverized 
bits  of  sumac  seeds  (R/ius  copallina) ^  partridge  pea  (Chamcpchrista 
fascict/Idri.s),  milk  pea  {Galactia  voluhilifi),  and  crownbeard  {^"er- 
besina),  besides  unidentified  leaf  material.  The  weather  had  been 
severe  for  more  than  a  week,  but  the  birds  were  in  good  condition. 

On  the  Marshall  Hall  farm,  a  short  distance  back  from  the  banks 
of  the  Potonuic,  is  a  swamp  that  has  a  steep  bank  with  a  southern 
exposure  where  there  is  usually  more  or  less  bare  ground  in  patches. 
For  several  years  bobwhites  have  made  a  winter  haunt  of  this  warm, 
sunny  bank,  and  here  some  interesting  observations  were  made  Feb- 
ruary 18  and  19,  1902,  when  the  snow^  was  from  2  to  4  inches  deep 
and  the  mininmm  temi)erature  was  4°  F.  above  zero.  A  covey  had 
spent  the  night  of  February  IT  not  on  the  warm  bank,  comparative!}'^ 
bare  of  snow,  but  on  the  level  above  the  bank,  where  they  had  squatted 
on  the  snow  under  a  dewberry  bush  among  broomsedge.  Their  feet 
and  droppings  had  melted  the  snow^,  and  subsequent  freezing  had 
formed  an  icy  ring.  The  birds  had  not  flown  thither,  but  had  w^alked 
from  the  swamp  up  the  steep  bank  and  through  the  broomsedge 
level.  The  next  morning  they  had  flown  from  the  roost  to  the  steep 
slope,  had  I'lin  along  the  edge  of  the  swamp  to  a  bushy,  tree-bordered 
stream,  then  up  its  north  bank  for  300  yards  and  back  on  the  south 
bank,  and  thence  to  the  steep,  sunny  slope  again.  On  their  journey 
they^  had  gone  under  every  matted  tangle  of  cat-brier  vines — possibly 
for  berries,  but  more  probably  for  protection.  At  one  point  they 
had  fed  freely  on  sumac  berries.  The  tracks  of  a  fox  were  found 
with  those  of  the  birds  for  about  100  yards.  On  the  morning  of 
the  19th  they  traveled  not  more  than  200  yards,  this  chiefly  among 
outstanding  wilknvs  and  alders  of  the  sw^amp  and  along  the  belt  of 
land  5  to  20  yards  wide  between  the  boundary  fence  and  the  reeds 
of  the  swamp.  In  one  i)lace  two  j)airs  of  birds  had  walked  so  near 
together  as  to  c^ross  one  another's  tracks;  tAvo  single  birds  had 
made  clear  lines  of  tracks  on  one  side  of  them,  and  a  single  bird  had 
walked  alone  on  the  other  side  from  1  to  4  feet  from  his  nearest 
companion.  All  had  evidently  eaten  rose  hips,  mutilated  remains 
of  which  still  clung  to  the  bushes.  The  covey  might  have  been 
expected  to  range  far  and  wide  in  the  open  fields  for  seeds  and  even 
to  straw  ricks  for  grain,  but  except  when  traveling  to  their  roost 
they  had  never  gone  nioi'e  than  a  rod  from  cover.  Apparently  fear 
of  enemies  resti'ained  them. 

An  article  in  the  American  Field,  February  25,  1S99,  by  the  well- 
known  sportsman  John  BqIus,  of  Wogster,  Ohio,  illustrates  the  hardi- 
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iH'ss  of  the  Ik)I)\\  liitc.  W'licii  several  iiiclio  ot"  >i)<)U  were  on  the 
irrouiid  aiul  the  thei'inoiiieter  registered  from  IT)  to  '27  decrees  Udow 
zero  excrv  ni<rht  for  a  week,  Mr.  Hohis  took  a  tramp  to  see  how  the 
birds  had  fared.  lie  found  no  (kad  birds,  but  saw  six  thrifty 
eovevs — SI  birds  in  alb  They  were  feedin<;  on  ragweed  projecting 
from  the  snow,  and  were  jumping  up  to  i-eacli  seeds  on  sprays  above 
their  heads.  Some  coveys  remained  un(k'r  sheher  of  littk'  weed 
patches,  but  others  ranged  over  the  more  open  fiehls. 

In  Maryhmd  and  Virginia  hirge  hin(k)vvners  often  feed  their  1)1  rds 
in  severe  weather.  Wheat  and  corn  are  the  best  food,  and  shoukl  be 
scattered,  if  possibk',  among  the  briers  where  the  birds  are  safe  from 
liawks.  Bobwhites  have  been  known  to  feed  with  chickens  in  l)arn- 
yards.  By  a  littk'  forethought  kmdowners  and  sportsmen  can  easily 
make  Avinter  i)r()visi()n  for  their  birds.  Sumac  bushes  shoukl  be 
k'ft  along  hedgerows  and  the  edge  of  woodland  to  furnish  food 
that  is  always  above  the  snow  and  lasts  well  into  spring.  Twelve 
b()l)whites  collected  in  December  in  North  Dakota  had  made  nine- 
tenths  of  their  food  of  sumac,  having  eaten  from  50  to  300  berries 
each.  A  similar  use,  in  coast  regions,  of  the  bayberry  and  wax 
myrtle  has  been  noted.  Their  berries,  as  well  as  those  of  sumac, 
last  till  May,  and  the  plants  shoukl  always  be  spared  by  everyone 
who  is  interested  in  the  welfare  of  the  bobwhite.  Smilax,  affording 
little  food  but  fine  cover,  and  wild  roses,  giving  both  food  and  cover, 
are  also  valuable.  Blackberry  thickets,  young  pine  woods,  laurel, 
and  holly  furnish  safe  retreats  from  enemies. 

The  farmer  can  well  afford  to  feed  the  bobwhite  in  winter,  but  he 
can  not  afford  to  spend  as  much  time  and  money  as  the  owner  of  game 
preserves,  and  for  the  latter  class  further  suggestions  may  Ik*  helpful. 
In  the  Eastern  and  Southern  States  land  that  will  not  grow  profitable 
crops  may  be  used  for  the  game  preserve,  provided  it  has  water  and 
bushy  coverts.  The  use  of  the  mowing  machine,  so  destructive  to 
eggs  and  young  birds,  should  be  avoided  when  possible  during  the 
])ree(ling  season.  Wheat  for  the  birds  should  be  sown  in  long  strips 
not  over  50  yards  wide.  The  best  of  the  grain  may  be  harxcsted  and 
the  rest  left  standing.  On  the  stubble  a  luxuriant  growth  of  ragweed 
will  generally  sj)ring  up — a  perfect  food  sui)ply,  except  tliat  it  does 
not  last  till  spring:  hence  the  need  of  sumac  or  bayln'rrv.  In  regions 
too  dry  for  ragweed  to  grow  in  the  stubble,  sunflowers  are  an  excellent 
substitute.  Sorghum,  millet  (('Itator/iloff) ,  and  ])ossibly  ])anicum 
may  be  planted  and  left  standing.  Pop  corn  will  be  found  pai'ticu- 
larly  valuable,  as  large  corn  can  not  easily  be  swallowed  by  the 
younger  birds.  Buckwheat,  and  in  the  South  the  nutritious  cowpea, 
and  the  climbing  false  buckwheat,  the  thick  tangles  of  which  also 
afford  good  cover,  bear  excellent  food,     Other  plants  of  the  genus 
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P<>h/</(fiiinn  aiv  fond  of  moist  land,  and  furnish  palatable  seeds  for 
the  bobwhite:  for  instance,  black  l)indw('ed  {Poh/f/onutn  eonrohm- 
!tfs),  /*c/n(,sf/li'(nii((  persicaria  {Persicaria  pcniisijlrnntcum)^  and 
black  heart  (Pcn^icarid  hipathifoJut).  All  wild  le<runiinoiis  plants 
should  be  left  undisturbed,  for  the  birds  feed  on  seeds  of  most  of  our 
ie<j:umes.  Small  ('lumi)s  of  locusts  nuiy  well  be  left  in  open  fields  to 
<iive  both  food  and  cover.  Tick  trefoil,  bush  clover.  Japan  clover, 
the  milkpea,  and  the  wihl  bean- — all  wild  plants — are  suitable  for 
food.  Of  the  sunnner  fruits  the  dewberry  is  the  most  imj^ortant,  and 
in  the  absence  of  water  furnishes  a  substitute:  therefore  these  vines, 
nearly  everywhere  plentiful,  should  be  left  in  places  remote  from 
water.  A  water  supply  is  of  course  imi)ortant.  Streams  with  bush- 
grown  banks  throuo^h  open  fields  are  most  valuable.  Beside  them 
Avill  be  found  spreading  panicum  {Panicvm  proliferum)  ^  which  shells 
out  its  grain  a  kernel  or  two  at  a  time  until  well  into  spring.  Birds 
find  food,  shade,  Avater,  and  shelter  in  the  vegetation  along  small 
streams.  Marshes  also  afford  cover  and  food.  If  connected  with 
estuaries  they  often  sui)p()rt  a  rank  growth  of  wild  rice,  an  ideal 
provision  for  birds.  Sufficient  shelter  to  protect  the  birds  from 
hawks  is  almost  indispensable.  Oak  and  beech  woods  supply  mast  as 
well  as  shelter,  but  pines  afford  the  best  cover,  and  some  of  them, 
notably  the  longleaf  pine,  furnish  food.  A  comfortable  retreat  for 
the  coldest  weather  is  invaluable.  In  Maryland  and  Virginia  fields 
of  heavy  broomsedge  ansAver  this  puri)ose  well,  but  best  of  all  is  a 
steep  bank  with  southern  exposure,  where  the  sun  (piickly  melts  the 
snow,  and  gives  the  bii-ds  a  chance  to  forage  on  bare  spots  for  food 
and  gravel.  If  such  a  bank  is  not  far  from  cover,  and  has  a  growth 
of  briers  on  it  to  give  the  birds  a  feeling  of  security,  it  will  become  a 
favorite  winter  haunt  and  during  severe  weather  is  the  best  i)lace  to 
scatter  grain.  With  a  little  hel})  from  man  the  bobwhite  will  be 
found  to  winter  well  even  in  the  northern  ])art  of  its  range. 

Bol)white  is  ]:)rolific.  A  pair  of  birds  under  favorable  conditions 
will  raise  ji  dozen  young  in  a  season.  Then,  too,  it  is  long  lived,  for 
a  bird  kept  in  capti\ity  is  known  to  have  reached  the  age  of  9  years.'' 
I'he  outlook  for  the  future  of  the  species  is  most  satisfactory,  pro- 
Abided  it  is  given  even  a  small  amount  of  care,  with  j)roper  legal  pro- 
tection. The  Audubon  societies,  with  a  membershij)  of  ()r),000  to 
70,000,  whic^h  cherish  the  bobwhite  for  esthetic  and  humanitarian  rea- 
sons, the  s])ortsman  who  Ioncs  the  whii'r  of  its  bi-own  wings,  and  the 
farmer,  whose  enemies  it  destroys  and  whose  resources  it  increases, 
can  do  much  to  favor  the  bird  in  its  natural  environment  and  to  pro- 
tect it  by  adequate  and  effectively  enforced  hiws. 

a  Forest  and  Stream,  \\\,  p.  407,  1876, 
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FOOD    IIAinrs    OF    HomVIIITK. 

Both  field  and  laboratory  invcstipitions  of  the  food  habits  of  the 
bobwhitc  have  been  conductod  by  the  Bi()l()<>:ical  Survey.  The  Hold 
work  was  coiifiiu'd  chii'tiy  to  Maryland  and  \'ir<i:inia,  and,  althou<j;h 
it  represents  in  some  degree  every  month  in  the  year,  has  been  limited 
mainly  to  the  breedin<r  and  the  huntin<>^  seasons.  The  laboratory 
work  to  determine  the  dili'erent  kinds  of  food  and  their  proportions 
has  inchided  examination  of  the  contents  of  crops  and  gizzards  from 
1)18  birds.  This  materijil  was  collected  from  21  States,  Canada,  the 
District  of  Columbia,  and  Mexico,  but  chiefly  from  New  York,  Mary- 
land, Virginia,  P^lorida,  Illinois,  South  Dakota,  Nebraska,  Kansas, 
and  Texas.  Stomachs  were  obtained  each  month  of  the  year,  but  un- 
fortunately few  were  collected  in  the  breeding  season.  Laboratory 
work  included  also  feeding  experiments  with  three  j)airs  of  captive 
bobwhites  obtained  from  Kansas. 

The  bird's  digestive  organs  are  well  adapted  to  the  character  of  its 
diet.  The  stomach,  or  gizzard,  as  it  is  connnonly  called,  is  })rovided 
with  powerful  muscles  for  grinding  the  hard  seeds  on  which  the  bird 
largely  subsists.  The  crop,  a  sac  like  enlargement  of  the  (rsophagus, 
is  a  mere  membranous  receptacle  for  first  receiving  the  food,  and  is 
without  muscles.  Its  capacity  is  usually  from  four  to  six  times  that 
of  the  stomach. 

The  bobwhite  is  insectivorous  as  well  as  graminivorous.  It  is,  in 
fact,  one  of  our  most  nearly  omnivorous  species.  In  addition  to 
seeds,  fruit,  leaves,  buds,  tubers,  and  insects,  it  has  been  known  to  eat 
spiders,  myriapods,  crustaceans,  mollusks,  and  even  batrachians. 
The  food  for  the  year  as  a  whole,  calculated  by  volume  and  deter- 
mined by  analysis  of  the  contents  of  918  stomachs,  consisted  of  vege- 
table matter,  83.59  per  cent,  and  animal  matter,  1().41  per  cent.  In 
addition,  there  was  mineral  matter  varying  in  amount  from  1  to  5 
per  cent  of  the  gross  contents  of  the  stomachs,  and  in  exceptional  cases 
rising  to  30  per  cent.  This  usually  consisted  of  sand,  with  coarser 
bits  of  (|uartz  '2  to  T  mm.  in  diameter,  which  were  tjdcen  to  pulverize 
the  food  and  thus  render  it  easier  of  assimilation. 

The  vegetable  part  of  the  food  consisted  of  grain,  17.3S  per  cent; 
various  seeds,  chieHy  weeds,  52.83  i)er  cent ;  fruit,  9.57  per  cent,  and 
miscellaneous  vegetable  matter,  3.81  per  cent.  The  animal  matter  in 
the  food  was  distributed  as  follows:  Beetles,  i).i)'2  per  cent;  grass- 
hoppers, 3.71  per  cent;  bugs,  2.77  per  cent;  caterpillars,  0.9")  per 
cent;  miscellaneous  insects,  0.70  ])er  cent;  and  other  invertebrates, 
largely  spiders,  1.3(>  per  cent. 

The  insect  food  of  bobwhite,  in  comparison  with  that  of  other 
birds,  is  interesting.  It  includes  fewer  caterpillars,  ants,  and  other 
Hymenoptera,  but  more  bugs;  and,  singularly  enough  in  a  terrestrial 


2S  DOtiWHITE    AND    OI'HER    QUAILS    OF    UNITED    STATED. 

feodor.  nearly  twice  as  large  a  proportion  of  beetles  as  of  <jrass- 
lioppers.  Tin  meadow  lark,  per  contra,  anothei-  terrestrial  fe<Hler, 
takes  '29  per  cent  of  arasshoppers  and  only  is  per  cent  of  beetles. 

The  food  of  the  bobwhite  for  the  year  is  noteworthy  in  several 
respects.  Its  charactet-  vai'ies  with  the  season.  From  October  to 
Mai'ch  it  consists  almost  exclusively  of  vegetable  matter — for  Febru- 
ary and  ^Nlarch  99. cS  j)er  cent  of  vegetable  food  appearing  in  analysis — 
wdiile  in  late  s})ring  and  in  sunnner  it  is  made  up  largely  of  insects, 
August  showing  44.1  j)er  cent  of  insect  food.  The  grain  taken,  as  a 
rule,  is  derived  neither  from  newly  sown  fields  nor  from  standing 
crops,  but  is  gleaned  from  stubble  fields  after  harvest,  (irain  forms 
a  less  prominent  part  of  the  food  than  the  seeds  of  weeds,  which  a.re 
the  most  important  element  of  all  and  make  up  one-half  of  the  food 
for  the  year.  The  most  distinctive  feature  of  this,  as  a  whole,  is  the 
large  proportion — 15.52  per  cent — of  leguminous  seeds,  a  food  seldom 
eaten  by  the  various  species  of  sparrows  or  other  terrestrial  feeders. 
A  small  fraction  of  this  seed  comes  from  cultivated  plants,  especially 
the  cowpea;  the  rest  is  derived  from  wild  plants,  most  of  them 
classed  as  weeds.  Leguminous  seeds  appear  to  be  most  largely  con- 
sumed during  December,  when  they  form  25  per  cent  of  the  food. 
The  15.05  per  cent  of  insect  food,  although  a  comparatively  fsmall 
part  of  the  total,  is  of  extreme  importance,  since  it  contains  many 
pests  that  are  generally  avoided  by  nongallinaceous  birds.  Note- 
worthy among  these  are  the  potato  beetle,  twelve-spotted  cucumber 
beetle,  striped  cucumber  beetle,  squash  ladybird  beetle,  various  cut- 
worms, the  tobacco  worm,  army  woi-m,  cotton  Avorm,  cotton  bollworm, 
the  clover  Aveevil,  cotton  boll  weevil,  imbricated  snout  beetle,  May 
beetle,  (dick  beetle,  the  red-legged  grassli()pi)er.  Rocky  Mountain 
locust,  and  chinch  bug. 

Tt  should  be  obsei'ved  that  in  the  seai'ch  for  these  pests  and  for 
weed  seeds  the  liobwhite,  unlike  many  birds  of  the  woodland,  hedge- 
I'ow,  and  orchard,  extends  its  foraging  to  the  centi^r  of  the  largest 
fields,  thus  |)r()tecting  the  growing  ci'ops. 

(Jkain  as  Food. 

Vegetable  matter  has  long  been  known  to  be  an  important  element 
of  the  food  of  the  bobwhite;  indeed,  many  i)e()ple  suppose  that  it 
constitutes  the  entire  food  of  the  bird.  The  impression  that  the  bob- 
white  eats  little  else  than  grain  has  j)revailed  even  anumg  many 
sportsmen  who  have  bagged  most  of  their  game  in  the  stubble  field. 
The  present  analysis,  however,  discloses  that  grain  forms  scarcely 
more  than  one-sixth  of  the  food.  Laboi'atory  study  shows  that  it  is 
eaten  in  every  month  of  the  year,  the  maxinunn  amount,  4()  per  cent 
of  the  food  for  the  month,  having  been  taken  in  March.     In  the 
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sperimons  oxaminod  corn  amounts  to  ll.iK)  por  cent  of  the  total  food 
for  the  year,  while  all  other  kinds  of  <rrain  colleetively  amount  to 
only  •'>.4*-{  pel'  cent.  Wheat  (4.17  per  cent)  is  next  to  corn  in  im- 
j)ortance.  As  experiments  with  captive  birds  failed  to  show  marked 
preference  for  either  corn  or  wheat,  the  disproportion  between  the 
two  above  noted  is  probably  due  to  the  fact  that  more  corn  than 
wheat  is  thrown  in  the  country  where  our  birds  were  obtained.  The 
remainin<i:  cereal  food  (1.-25  per  cent  of  the  total)  is  miscellaneous 
<i:rain,  including  Kafir  corn,  sor<rhum,  millet,  buckwheat,  bai-ley,  oats, 
and  rye. 

(irain-eatin<2:  l)irds  are  likely  to  do  much  harm  to  crops.  They  may 
])ull  uj)  sprouting  grain,  j)lun(l(U'  the  standing  crop  when  it  is  in  the 
milk,  or  foi-age  among  the  sheaves  at  harvest  time.  The  bobwhite, 
however,  is  a  notable  exception.  The  period  of  germination  is  the 
time  when  grain  is  liable  to  serious  injury  by  birds.  But  not  a  sin- 
gle sprouting  kernel  was  found  in  the  crops  and  stomachs  of  (juails 
examined.  Field  observations,  during  the  vears  1899  and  1900,  at 
Marshall  Hall  gave  similar  evidence.  \Miile  crows  injured  sprout- 
ing corn  so  seriously  during  May  that  several  extensive  re})lantings 
were  necessary,  bobwhites,  unusually  abundant  in  the  vicinity  at  the 
same  time,  were  never  seen  to  disturb  the  germinating  grain.  During 
Xovember,  1899,  sprouting  wheat  was  saved  from  crow  l)lackbir(ls 
only  by  diligent  use  of  the  shotgun;  but  both  then  and  in  other  sea- 
sons the  bobwhite  was  rarely  observed  in  winter-wheat  fields  and 
never  was  seen  to  molest  the  crop.  Sprouting  oats  apparently  were 
not  molested,  though  extended  observations  were  not  made.  Xo  data 
are  available  for  rye  and  millet,  but  in  new ly  sown  l)uckwheat  fields 
in  Essex  County,  X.  J.,  which  the  writer  saw  ravaged  by  doves,  there 
was  no  sign  of  injury  by  the  bobwhites.  Publications  on  economic 
ornithology  and  re})orts  received  by  the  Biological  Survey  add  tes- 
timony of  like  character.  It  may  safely  be  stated,  therefore,  that  so 
far  as  at  ])resent  known  the  bobwhite  does  no  appi'eciable  hai'm  to 
sprouting  grain. 

In  order  to  learn  to  what  extent  the  species  injures  rii)ening  grain, 
observations  were  made  for  several  years  at  Marshall  Hall.  Unlike 
the  crow  and  several  kinds  of  blackbirds,  the  bobwhite  did  no  damage 
there  to  corn  in  the  milk,  nor  did  it  injure  ri})ening  wheat  and  oats. 
Flocks  of  English  sparrows,  however,  might  be  seen  feeding  on 
wheat  in  the  milk,  and  not  uncommonly  a  score  of  goldfinches  swayed 
on  the  panicles  of  ripening  oats.  A  hen  bobwhite  shot  in  a  field  of 
ripe  wheat,  June  18,  190;^,  had  much  of  the  grain  in  its  croj),  though 
whether  obtained  from  standing  heads  or  from  fallen  kernels  did  not 
appear.  As  the  bobwhite  usually  feeds  on  the  ground,  and  as  it  was 
never  seen  feeding  fi-om  the  stalk  at  Mai-shall  Hall,  it  appears  prob- 
able that  it  seeks  only  the  fallen  grain.     At  wheat  harvest  it  follows 
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the  hindor.  and  at  Marshall  Hall  was  often  seen  in  the  harvest  field 
picking  up  scattered  wheat.  It  was  not  observed  there  on  the  shocks, 
appearing  to  find  an  abundance  of  waste  kernels.  At  corn  harvest 
also  bobwhite  takes  its  share  from  exposed  ears;  but  the  bird  is  not 
able  to  shuck  corn,  as  do  the  crow  and  the  wild  goose.  Several  crops 
of  ripe  oats  at  Marshall  Hall  were  watched  during  harvest  time  and 
furnished  no  evidence  against  the  bobwhite.  No  report  of  injury 
by  it  elsewhere  at  harvest  time  has  come  to  the  Biological  Survey, 
though  damage  may  be  done  where  peculiar  local  conditions  conjoin 
with  an  overabundance  of  birds. 

The  bobwhite,  however,  is  a  persistent  stubble  feeder.  As  Mr. 
Sandys  puts  it,  "  He  is  the  gleaner  who  never  reaps,  who  guards  the 
growing  crops,  who  glories  over  a  bounteous  yield,  yet  is  content  to 
watch  and  wait  for  those  lost  grains  which  fall  to  him  by  right." 
AVhere  fields  of  wheat  stubble  support  a  rank  growth  of  ragweed  the 
sportsman  is  most  likely  to  find  a  feeding  covey.  At  Marshall  Hall, 
during  September,  October,  and  November,  such  fields  are  the  favorite 
haunts  of  the  birds.  On  this  farm  corn  has  a  greater  acreage  than 
wheat,  but  the  birds  are  much  less  often  found  in  corn  stubble ;  and, 
as  stomach  examinations  show,  the}^  eat  much  less  corn  than  wheat. 
Since  experiments  with  captive  birds  showed  no  preference  for  wheat, 
food  other  than  grain  may  have  kej)t  them  on  the  wheat  stubble. 
Along  the  Roanoke  in  Virginia,  where  wheat  is  not  grown,  bobwhites 
feed  in  corn  fields. 

On  the  Western  prairies,  where  cornstalks  left  standing  in  the  fields 
afford  good  cover,  the  birds  are  more  often  found  in  cornfields.  Six 
l)irds  collected  from  such  fields  in  November,  1891,  at  Badger,  Nebr., 
contained  181  whole  kernels  of  corn;  the  smallest  number  in  a  crop 
was  20  and  the  largest  48. 

It  is  not  unusual  to  find  from  100  to  :200  grains  of  wheat  in  a  crop. 
A  bobwhite  shot  at  West  Appomattox,  Va.,  in  December,  1902,  had 
its  crop  distended  almost  to  bursting  with  508  grains  of  wheat.  This 
habit  of  gleaning  waste  gi*ain  aftei*  harvest  is  beneficial  to  the  farm, 
for  volunteer  grain  is  not  (lesii-al)le.  esj)ecially  where  certain  insect 
pests  or  parasitic  fungi  Jire  to  be  combated.  As  the  scattered  kernels 
are  often  too  fai*  afield  to  be  gathered  by  domestic  ])oultry,  the  serv- 
ices of  the  bobwhite  in  this  respect  are  especially  useful. 

The  bobwhite  sometimes  eats  the  seeds  of  certain  cultivated  legu- 
minous plants.  Both  the  black-eye  and  the  clay  cowpeas  ( Vigna  sinen- 
•sh)  have  been  found  in  stomachs,  and  one  contained  35  peas  of  the  lat- 
ter variety.  In  A\^'stni()relan(l  and  Mecklenburg  counties,  Va.,cowpea 
j:)atches  are  favorite  resorts  for  the  birds  in  November  and  December. 
Garden  peas  were  found  in  crops  collected  by  Mr.  AValter  Iloxie  at 
Frogmore,  S.   C.     In    rare   instances  the   bobwhite  picks   up   clover 
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seeds,  and  it  has  Ikhmi  known  lo  cat  a  lima  bean.  It  may  lake  alx) 
Kafir  corn  and  sor<i:hum,  and  it  has  a  decided  likin<r  t'oi*  millet 
{CJiatochlod  '{((died),  a  taste  particularly  noticeable  in  birds  of  Kan- 
sas, Xei)raska,  and  South  Dakota.  A  crop  from  Onapi,  Kans.,  con- 
tained 1,000  millet  seeds.  No  significant  dama^re  to  millet  has  V)een 
reported  and  the  birds  may  secure  most  of  this  food  from  stubl)l(; 
fields. 

Wkkd  Skkds  as   Food. 


Weeds  appropriate  the  >pace,  light,  water,  and  food  of  the  i)lants 
that  directly  or  indirectly  support  man.  A  million  weeds  may  spring 
up  on  a  single  acre,  and  a  single  plant  of  one  of  these  species  may 
mature  100,000  seeds  in  a  season.  This  process,  if  unchecked,  may 
produce  in  the  spring  of  the  third  year  10,000,000,000  weeds.  The 
problem  of  weed  destruction  is  perennial  in  every  land;  indeed,  soil 
culture  may  be  called  a  never  ceasing  war  against  weeds.  Of  the 
birds  that  aid  the  farmer  in  this  strug- 
gle the  bobwhite.  the  native  sparrows, 
and  the  mourning  dove  are  the  most 
efficient.  They  attack  weeds  at  that 
vital  stage — the  seed  period — hence 
their  work,  especially  against  the  an- 
nuals which  depend  on  seeds  for  per- 
petuation, is  of  enormous  practical 
value. 

The  bobwhite  is  preeminently  a 
seed  eater.  .V2.88  per  cent  of  its  food 
for  the  year  consisting  of  seeds.  The 
of  plants  belonging  to  the  general  category  of  weeds.  Many  of 
them  are  injurious  })lants  with  which  the  farmer  is  constantly  at 
strife;  others  are  less  noxious  and  some  are  seldom,  if  ever,  troubh*- 
some.  Sixty-odd  sj)ecies  are  known  to  l)e  eaten,  and  thorough  obser- 
vations would  i)r()l)al)ly  raise  the  number  to  a  hundred  or  more.  The 
food  of  no  other  bird  with  which  the  writer  is  accpiainted  is  so  varied. 
At  Marshall  Hall  and  in  Mecklenburg  and  Westmoreland  counties, 
Va..  a  somewhat  detailed  study  was  made  of  the  weed  seed  eaten 
by  the  bird.  At  Marshall  Hall  fields  of  wheat  stul)i)le  grown  up 
to  ragweed  were  favorite  feeding  grounds.  Among  others  found 
there  were  buttonweed  seeds,  each  like  a  miniature  hoi-sehoof,  com- 
plete even  to  the  frog;  20  or  80  of  these  were  sometimes  contained  in 
a  single  stomach.  A  number  of  birds  shot  (m  wheat  stid)ble  had  eaten 
largely  of  bastard  pennyroyal  seeds,  which  are  rough  and  resemble 
blackberry  seeds,  (toldfinches  and  other  seed  eaters  also  find  these 
palatable.  Along  ditches  the  abundant  grasses — witch  grass  (fig.  1) 
and  spreading  paniciun — provide  the  birds  with  shade  in  sunnner  and 
5112— No.  21— o."i  M 5 


Fig.  1.— Seed  of  witch  grass  {Panicum 
capiUare').  (From  Bull.  38,  Nevada 
Agricultural  Experiment  Station. ) 

bulk  of  these  are  the  seeds 
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a  continuous  Inirvcst  lhrou<rli  the  winter.  The  (Train,  inclosed  in  a 
cylindrical  shealli  wliich  opens  at  the  top,  is  rattled  out.  a  few  kernels 
at  a  time,  by  the  stronir  fiiH  ^nid  winter  winds.  Along  the  same 
ditches,  especially  in  damper  places  among  trees  and  bushes,  another 
})lant,  the  jewel  weed,  flourishes.  Its  ripened  seeds,  hurled  from  the 
opening  pods  by  elastic  coiled  springlike  yalyes,  are  eaten  in  large 
numbers  by  the  bobwhite.  The  jewel-weed  cotyledons  are  inclosed  in 
a  plain  seed  coat:  but  the  cotyledons  themselves  are  of  a  delicate 
robin's-egg  blue,  rounded  and  colored  like  tiny  turquoises. 

Several  weeds  injurious  to  truck  crops  are  useful  to  the  bobwhite. 
In  a  field  where  crab  grass  as  a  thick  mat  had  overrun  a  patch  of 
yams  a   covey  spent   much  time  gathering  the  seeds    (fig.   2).     In 
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Fig.  2. — Seed  of  crab  grass  {Su'ithcristiia  sanfjuhialis}.      (From  Bull.  47.  Nevada  Agricul- 
tural Experiment  Station.) 

another  place  where  lamb's-quarters  was  G  feet  high  and  pigweed 
tstill  higher,  a  flock  of  busy  Aveeders  could  almost  always  be  flushed 
at  certain  hours.  Patches  of  green  foxtail  grass  often  attracted  a 
covey  for  an  evening  feed.  In  the  northern  part  of  the  United 
States  this  plant  grows  rank,  and  in  many  sections  furnishes  the 
bird  its  main  food  for  September  and  October.  Near  a  stream  in 
a  truck  flat  was  a  forest  of  giant  ragweed  from  8  to  10  feet  high, 
and  here  bobwhites  were  frequently  seen  picking  up  scattered  seeds. 
Their  favorite  weed  seed,  however,  is  the  conmion,  or  smaller,  rag- 
weed. At  Marshall  Hall  this  weed  springs  up,  not  only  on  truck 
land,  but  most  luxuriantly  in  wdieat  stubble  after  harvest,  covering 
the  field  with  a  rank  growth  3  feet  high.  When  abundant,  its  seeds 
ar<'  eaten  in  the  fall  more  than  those  of  any  otlier  phuit,  supplying 
;i  bttle  over  1()  per  cent  of  the  total  food  during  October,  Noyember, 
and  January.  The  fi'uits  beset  with  a  crowning  circlet  of  spines 
are  taken  into  the  crop  whole.  In  the  stomach  the  brown  oval  seeds 
are  freed  from  the  spiny  outer  coat,  crushed  by  the  powerful  nuiscu- 
lar  action,  and  made  to  yield  their  rich  oily  meat  to  the  digestive 
juices. 
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In  Mocklonhurir  County,  Va..  (lurin<r  the  last  week  of  DoronilxT, 
1I>0'J.  a  c-ovi'V  of  a  dozen  l)ol)whitt's  ic-orttMl  to  a  cornlicld  to  feed  on 
tho  shining  black  seeds  of  sniartweed.  often  a  troublesome  ])lant  on 
iow  <ri"ound.  In  Westmoreland  County.  No\enil)er.  1001.  bobwhites 
fi'd  freely  on  seeds  of  climbinir  false  buckwheat,  which  festooned  Jill 
the  shrubbery  along  streams  and  afforded  the  birds  admii'able  rover 
as  well  as  food.  The  seeds  of  knot  grass  (fig.  8).  a  species  related  to 
the  smart  weeds  and  false  buckwheat,  also 
contribute  to  the  food  of  the  b()l)white. 

The  fondness  of  bol)white>  for  leguminous 
seeds  has  already  been  mentioned.  On  the 
edge  of  woodlands,  along  hedgerows,  and  to 
some  extent  in  open  ground,  they  consume 
large  quantities  of  seeds  of  tick-trefoil, 
Japan    clover,    and    bush    clover,    and    their  * 

crops  have  been  found  distended  with  these     ^^'-pj^^f,,  .'.f  tt.r^ 

seeds.       They      also     find     the     partridge      pea  i From  Bull.  3S.  Nevada  Ag- 

ricultural Experiment  Sta- 


tion. 


massed    in   great    patches   at    Marshall    Hall 
and  in  some  places  in  Virginia,  l)ut  it  appears 

to  be  of  less  importance  to  them.     A   few   stomachs  contained   as 
many  as  100  of  these  seeds.     In  several  sections  the  butterfly  pea  was 
eaten  in  about  the  same  proportion  as  the  partridge  pea.     The  hog 
peanut,    like   the    l)utterfly    pea,    a    trailing    plant    bearing   a    small 
grayish-brown  bean,  furnished  several  times  as  much  food  as  the        V* 
partridge  pea  and  butterfly  pea  combined.     Of  these  seeds  (\()0  are     \^    J' 
sometimes  eaten  at  a  meal.     Southern  birds  relish  the  Florida  (-»of¥^4i'T       a, 
seeds  and  lupine  seeds.     Seeds  from  locust  pods  also  are  frequently  ^'(^^'^^ 
eaten  by  Hie  bobwhite. 

In  the  northeastern  part  of  its  range  the  bobwhite  has  been  reported 
as  feeding  on  seeds  of  the  ill-scented  skunk  cabbage.  Four  of  eight 
lairds  shot  in  October,  190*2.  at  Wilmington.  Mass..  by  Fdward  A. 
Preble,  of  the  Biological  Survey,  had  eaten  them.  These  seeds  are 
somewhat  flattened  and  subspherical,  and  average  about  three-eigliths 
of  an  inch  in  diameter.  Two  crops  were  filled  with  them,  one  con- 
taining 10  of  these  great  seeds.  This  plant.  al)un(lant  in  northern 
swamps,  may  furnish  food  for  birds  in  game  preserves. 

Seeds  of  different  species  of  violets  are  often  eaten.  In  some  cases 
the  three-valved  seed  j)o(ls,  each  valve  containing  a  dozen  or  more 
seeds,  had  been  swallowed  entire.  Seeds  make  up  r)0.8()  per  cent  of  the 
bobwhite's  food,  and  a  quantitative  study  of  it  shows  that  the  grass 
family  contributes  9.4()  per  cent:  leguminous  plants.  15.5:2  per  cent; 
sniartweed  and  other  polygonums,  4.41  i)er  cent :  ragweed.  T.'iS  per 
cent ;  and  miscellaneous  weeds,  13.09  per  cent.     The  number  of  seeds 
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oaten  :il  a  meal  may  suo^gest  the  value  of  the  bird  as  a  weed  destroyer. 
As  many  as  200  to  WO  smartweed  seeds,  500  seeds  of  red  sorrel,  and 
TOO  seeds  of  three-seeded  mercury  have  been  taken  at  a  meal.  Crops 
and  stomachs  crannned  with  nothing  but  ragweed  seeds  are  often 
found.  A  bird  shot  November  6,  1902,  at  Marshall  Hall,  had  eaten 
1,000  ragweed  akenes:  another  killed  there  the  previous  November 
had  eat(Mi  as  many  seeds  of  crab  grass.  Birds  shot  in  Mecklenburg 
County,  ^^l..  contained  about  2,000  leguminous  seeds,  mainly  tick- 
trefoil,  and  various  kinds  of  bush  clover.  A  bird  shot  in  October, 
1902,  at  Pine  Brook.  N.  J.,  had  eaten  5.000  seeds  of  green  foxtail 
grass,  and  one  killed  on  Christmas  day,  11)01,  at  Kinsale,  Va.,  had 
taken  about  10,000  pigweed  seeds. 

LIST    OF    WEED    SEEDS    EATEN. 

llie  list  of  seeds  eaten,  excluding  mast  and  pine  seeds,  is  as  follows: 

Sleii(l(M'     i)asi>;iluin      (I'dsiKiIiiiii     seta-  P>I;U'k  hiiidweod   { P(tlii<i<niun>  coiirolni- 

cniiii).  Iks). 

Slender  Hnjjer  ;;r;iss  (Sjnitiirri.suKi  fiJi-  Uliiiibinjr    false    buckwheat     {TinUirla 

form  is).  scd  11(1  c  lis) . 

Crab  j;rass  {Sj/iitJierisnia  saiH/iiiiialis).  I-anib's  -  quarters      (Chciiopodiiiiu      al- 

P>arnyard     grass     {/^cJiiiiocliloa     criis-  hiiiii). 

f/alli).  Koiijih    i)ij;weed     (AinardiitJins    rctro- 

Uarbed     paiiicuiii     {f'aiiiciiiii     harJiiild-  ftc.riis). 

turn).  Cari)et  weed   {MollKf/o  rrrticUIata). 

Switch    si'Hss,    tall    smooth    jtaniciiiu  Corn  cockle  {.[(/rostcnniia  pithapo). 

iPduicmn  virf/atiuii) .  Chickweed  (Alsinc  incdia). 

Spreadiiifj:    i)anicuiH     (Pdiiiciim    prolif-  Chai-lock   {RdpJidiiiis  rditlidnistruni). 

cnnin.  Witch  hazel  (Haniaiiielis  rirpiniaiia). 

Wilcli  u'l-ass  (I*d)iicinii  vuitlUure).  Acacia  {Acdcid  sp. ). 

Yellow  foxtail   (Chatochloa  f/lauca).  Kedbiid  (Ccrris  caiiadriisis) . 

(ireeu  foxtail  (ChdiocJilod  riridis).  Sensitive  pea  (Chdind'crista  nictitmis). 

Timothy  ( I'Jilcmii  jirdtoisc).  Tartrid.ije    pea     {CJidinuvrista    fdscicn- 

Sheathed  rush  j^rass  (Siiorohftliis  rdt/i-  Uiris). 

jid/lftnis) .  Cassia  (Cf/.s-.v/V/  sp. ). 

Slender  spike  ij^rass  (Vuiold  Id.rd).  Lupine  {fjiipiinis  sy).). 

Wild  rice  {Zizanid  aquaticd).  Clover  {TrlfoJ'mm  sp.). 

Xui  .t^rass  (Cj/iK'nis  rotund iis).  Trefoil  (Lotus  sp.). 

Kush  (Scirpus!*).  Psoralea   {I'sorutca  sp.). 

Sedjre  (C(//Y'./- sp. ).  Locust  (Rot)inia  psruddcacin). 

Tussock  sedge  {( Ut rev  strict d).  Florida  coffee  (Scshdii  indvrocdrpd) . 

i>kuuk  c:\\}]y.['^o  (Spdthjfcnid  fatidd) .  Tick-trefoil     (McitKHiiid    iiudifiord    and 

Red  sorrel   {Ruinc.r  dcrtosrtld).  M.  firdudifiord) . 

Curled  dock    (Uunir.r  rris/nis).  Hairy  l)ush  clover  ( Lcsprdczd  hirtd). 

I'alc     i»ei-sicaria     ( /'crsfcdrid     lo/xitlii-  Ci-eeping    bush    clover    {Lrsprdczd    re- 

folid  I.  pens). 

Peimsylvania      pei-sicaria      {/'rrsicarid  I»ush  clovei-  (Lrsprdczd  rioJdcra). 

prinisfflrdiiicd  ).  .Japan  clover  (Lcspcdrzii  stridtd). 

Smai'tweed   ( l*rrsirdrid  Ii  i/droitiprr) .  N'etch  (  Mcid  s\>.) . 

Knotwecd    ( l'oli/;;onuui  dricuhirc).  II og  peanut  (FdJcdtd  coiuosd). 
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1  )()WMy   milkix'.i    {(iiilnctin   roluftilis). 
I'r.iirit'   rliyiu-liosia    {  Hulicho} us   latifo- 

liii.s  ). 
Tniilin^'  w.ild  Ix'.iii   { struitliost \iJrs  lid- 

rrnin  » . 
I'ink   wild   Iknih    { Stmpfinst i/Irs   ninhcl- 

hita  ». 
(■raiU''s  l>ill    { (icnniitini  (■iiroliiiianunn. 
Yellow  sorrel  {O.ialis  striata). 
CrotoM  (Crotoii  si).). 
Texas  croton  (Cmtoii  tr.rrttsis). 
Three-seeded   mercury    {Avalupmi   </lu- 

cileiis). 
Spotted  spurjre  {  EnpJiorbid  iimciilntd  ) . 
Flowering    si)iirj;e     i  EuithurltUi    corol- 

hita  ). 
Ited  niMple  {Acer  nihnnti). 
Hox  elder  (h'uldc  ncfiundu). 
Jewel  weed  ( Inipaticiis  sp.). 
Sida  (Sida  .sitinosa). 
Violet  (Viola  sp.). 
Ash  ( FifLrinux  sp.). 
Moriiiiijr  jrlory  (Iponiaa  sp. ). 


r.imlw«HMl   (('(tiirfilniliis  sp.). 

Corn      ui'fuuwrll      { Lithos/trnntini      iir- 

rrnsr ) . 
lloai'y    pncc<)(,n    i  [Jtliosprniiiiiii   cunrs- 

i-rnx  » . 
iJroniwrll   (  Litli'/s/trriiniiii  ufjir'nuilr  i. 
Vervain  (  ]rilnfni  strictu). 
Hastard        pennyroyal        {TrUhostnna 

tlirlifttoniiini  ) . 
Itil>grass   {Plantat/o  hiiiciohitn  ) . 
Hiitton  weed   (IHftdia  tries). 
Trumpet  creeiter   (Cainitsis  radicaiis). 
Oran;re  hawk  weed    {IIi<'ru(inm   nuran- 

tUicii III ) . 
Marsh  »'lder  ( /  rti  ciliatm. 
(iiant  rajrweed  iAnif)r(tsi(i  tri/ida). 
Ka;rweeil  { AinhrosUi  artrmisiafoUa). 
Everlastinir  (AutrmidrUi  sp.). 
Sunflower  (  HrJidnth  us  sj*. ) . 
Common    sunflower     { Ilrlidiithiis    dn- 

nuiiii). 
Crownheard  {Yerhrxina  sp. ). 
Bejrjrar  ticks  (Bidciis  sp.  l 


Ma.st  AM)  Pine  Seeds  a.s  Food. 

Mast,  inchidincr  acorns  of  the  swamp  oak  {Q)/err '/.<=<  pah/strls-),  the 
white  oak((^.  ajha).  beechnuts,  the  bhie  beech  {Carphnfs  rarolini- 
ana).  and  the  chestnut,  amounts  to  'lA'  per  cent  of  the  food  of  the 
year. 

In  the  pine  hinds  of  Fk)rida  the  bobwhite  freely  eats  the  seeds  of 
the  long-leaf  pine  {Pinion  palvstr^is).  Of  the  39  birds  from  Walton 
County  (November.  December,  and  January.  11)0'2  and  1008).  -21  had 
their  crops  and  stomachs  mainly  filled  with  this  nutritious  food. 
They  liad  usually  clipped  otl'  the  win<rs  of  the  samaras  close  to  the 
large  seeds.  Several  crops  were  full  of  germinating  })ine  seeds,  some 
of  the  embryos  having  cotyledons  '2  inches  long.  In  the  region  about 
Washington  the  seeds  of  the  scrub  pine  {Putns  r/r(/hiiana)  also  are 
eaten  to  a  small  extent.  The  fact  that  these  seeds  are  a  good  winter 
food  should  be  remembered  by  holders  of  game  preserves.  Observa- 
tions .show  that  the  key  seeds  of  the  maple  also  are  eaten,  though 
nuich  less  extensively. 

Friit  as  Foon. 

Unlike  the  catbird  and  the  cedarbird,  whose  food  consists,  respec- 
tively, of  50  and  87  per  cent  of  fruit,  the  food  of  bobwhite  for  the 
year  includes  only  9.57  per  cent  of  fruit.  It  i<  least  frugivorous 
in  spring  and  most  so  in  June  and  in  l)eceml)i'r  and  January,  taking 
•20.1  per  cent  in  the  summer  month  and  a  little  over  IS  per  cent  during 
the  two  winter  months.     If  more  birds  collected  in  June  had  been 
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available  for  examination,  probably  the  percentafr*  of  fruit  would 
have  been  lower.  The  December  percentagfe  is  evidently  character- 
istic, for  it  was  based  on  the  examination  of  about  200  stomachs. 

In  early  sprin<r  wild  winter-cured  berries,  in  May  strawberries, 
later  the  Rttbtfs  fruits — thimbleberry.  dewberry,  and  hitrhbush  black- 
berry— and  in  late  sununer  and  autumn  an  endless  i)rofusion  of  the 
year's  wild  harvest  yield  the  bobwhite  an  accessible  and  abundant 
food  supply.  In  hite  fall  and  winter,  when  snow  covers  the  seeds, 
fruit  doubtless  keeps  it  from  starving.  In  December  it  forms  nearly 
one-fifth  of  the  food  for  the  month.  Sumac.  Avax-myrtle,  rose,  and 
bayberry  are  the  main  winter  supply.  Poison-ivy  berries  are  eaten 
occasionally.  Rose  hips  often  project  from  the  snow  and  furnish 
timely  food.  At  Falls  Church,  Va.,  and  at  Cabin  John  Bridge  and 
Marshall  Hall,  Md..  tracks  of  coveys  in  deep  snow  led  up  to  rose 
shoots  to  which  partly  eaten  hips  were  clinging.  Sumac  and  other 
plants  of  the  genus  7?/??/.S'  form  l.()0  per  cent  of  the  annual  food,  and 
during  December  the  proportion  of  I?/u(s  alone  is  10.50  per  cent.  Of 
12  birds  shot  during  December  at  Porters  Landing,  S.  Dak.,  near  the 
bobwhite's  northern  limit,  by  W.  C.  Colt,  each  had  eaten  from  100  to 
»*^00  of  the  carmine  sumac  berries,  and  altogether  the  sumac  had 
furnished  DO  })er  cent  of  the  food  they  contained.  Bayberry  and 
wax-myrtle  are  as  important  along  the  coast  as  sumacs  are  inland. 
Berries  of  wax-myrtle  were  found  in  the  stomachs  of  15  out  of  89 
birds  collected  during  November,  December,  and  January.  1D02  and 
1008,  in  Walton  County,  Fla.  One  hundred  and  tAventy  bayberries 
jiad  been  eaten  by  (me  bird  taken  in  July,  IDOl.  at  Shelter  Island, 
X.  Y.  P>()th  these  fruits  last  through  the  winter  and  well  into  ^lay. 
affording  excellent  provision  just  when  it  is  most  needed. 

In  s])ite  of  its  frugivorous  tastes  and  constant  association  Avitii 
orcliard  (•roi)s.  the  bobwhite  is  not  often  known  to  injure  cultivated 
fruits.  M.  B.  AVaite  reports  that  near  Odenton.  Md.,  it  sometimes 
])icks  ripening  strawbei'i-ies.  Vet  birds  that  were  kept  in  captivity 
sevei-al  months  refused  strawbei-ries  when  they  were  hungry.  Cul- 
tivated cherries  were  fomid  in  a  few  stomachs,  but  the  bobwhite  is 
not  an  arboreal  feeder  and  does  not  damage  this  crop.  During  June 
at  Marshall  Hall  it  was  I'epeatedly  observed  feeding  greedily  upon 
the  IVuit  of  i-uniiing  dewbei'i-y  vines.  It  i)robably  does  no  serious 
harm.  howeNci'.  to  cultivated  bush  varieties  of  liiihiis,  such  as  the 
thinibleberi'v.  the  raspberry,  and  the  blackberry.  It  is  fond  of  wild 
grapes,  and  a  inunber  of  croi)s  each  contained  as  many  as  25  frost 
grapes  (  I'/V/.s  (ordifoHn).  Hence  it  might  be  expected  to  injure 
cultivated  varieties,  for  its  relative,  the  California  quail,  sometimes 
])lunders  vineyards;  but,  so  far  as  the  writer  knows,  vineyards  in  the 
East  have  sustained  no  appreciable  damage  from  the  bobwhite. 

In  sunnning  up  the  frugivorous  habits  of  the  bobwhite,  it  may  be 
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said  that  the  pivsont  i n vest i<i:at ion  shows  no  appi-eciablo  injury  lo 
cultivated  fruit,  but  a  niarkod  Iikin<j:  for  wild  fruit.  It  may  be 
interest  in  <>f  to  note,  also,  that  the  bobwhite  is  not  nearly  so  frugiv- 
orous  as  the  rutted  irrouse. 


LIST     OK     FRUITS     EATEN. 


Alth()u<rb  the  per('enta<2^e  of  wild  fruits  yearly  consumed  is  compar- 
atively small,  the  variety  is  <j:reat,  as  shown  by  the  appended  list, 
which  includes  only  those  actually  ascertained  to  have  been  eaten.  A 
few  careful  observers  could  easily  double  the  number. 


Cabbage  pjilinetto  (InofJcs  palmetto). 
Saw  i>5ilniett()  (l^crctwa  '<('nu1ata). 
Soloiiion's  seal  (Pohjfjonatiiin). 
<Jreenl>rior  (Smila.r  sp. ). 
Wax  iiiyrtlo  (Mi/rica  ccrifcra). 
Kayhorry  (  Miiricd  curolincnsix) . 
Mulberry  {Morns  ruhra). 
Sassafras  (Sassafras  sassafras). 
Thinibleberry  (Riibus  occidental  is). 
High    bush    bhickberry    {Riihus    ni(jro- 

h  a  ecus). 
Dewberry  ( R iib us  procunt hens ) . 
Strawberry  {Fragaria  sp.). 
Rose  (Rosa). 
Haw  (CratfPffus  s]).). 
Apple  (Mains  nnilas). 
Cultivated  eherry  (/'run us  sp.). 
Wild  cherry  (Prunus  serotina). 
Poison  ivy  (Rhus  radicans). 
Dwarf  sumac  (Rhus  copaHina). 
Staghorn  sumac  (Rhus  hirta). 


Smooth  scarlet  sumac  (Rhus  plahra). 

Holly  (Ue.r  opaca). 

Black  alder  (Ile.j-  rerticiHata). 

Climbing  bittersweet  (Celastrus  scan- 
dens). 

Frost  grai)e  (\'itis  cordifolia). 

Flowering  dogwood  (Corn us  florida). 

Sour  gum  (\yssa  sylvatica). 

Wintergreeii  (Gaultheria  procunibens). 

Huckleberry  (Gaylussacia  sp.). 

Blueberry  (Vacciniuni  sj). ). 

Ground-cherry  (Physalis  pubescens). 

Nightshade  (tiolanuni  ni(/runi). 

Elder  (Sambucus  canadensis). 

Black  haw  (Viburnum  prunifoVium). 

Honeysuckle  (Lonicera  sp.). 

Partridge  berry  (MitcheUa  repens). 

Sarsaparilla  (Aralia). 

Woodbine  (Farthenocissus  quinquefo- 
lia). 


Leaves  and  Buds  as  Food. 

The  bobwhite  does  not  approach  the  ruffed  grouse  in  destnictive- 
ness  to  leaves,  buds,  and  tender  shoots,  though  occasionally  it  samples 
them.  It  eats  the  leaves  of  sorrel  sometimes,  both  yellow  sorrel 
{Oxalis  strirta)  and  red  sorrel  [Rumex  acetoselhi) .  It  has  been 
known  to  take  the  leaves  of  cincpiefoil  {Potcntilhi) ,  and  is  extremely 
fond  of  both  red  and  white  clover.  Captive  birds  ate  grass,  lettuce, 
and  duckweed. 

Insects  as  Food. 

Notwithstanding  statements  to  the  contrary,  published  and  unpub- 
lished, the  bobwhite  eats  insects  in  every  month  of  the  year.  They 
form  15.05  per  cent  of  its  entire  food  for  the  year.  From  June  to 
August,  inclusive,  w^hen  insects  are  most  numerous.  tiuMr  proportion 
in  the  food  is  35.97  i)er  cent.     The  variety  of  insect   food  is  largt'. 
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In  tho  present  investitration  IK)  species  have  been  noted,  and  further 
study  will  doubtless  <ri"eatly  increase  the  number.  Moreover,  the 
large  })r()portion  of  injurious  insects  habitually  eaten  renders  the 
services  of  this  bird  more  valuable  than  those  of  many  birds  whose 
j)ercentafje  of  insect  food.  thou<rh  <rreater,  includes  a  smaller  i)r()por- 
tion  of  injurious  species.  Conspicuous  amon<i  the  pests  destroyed 
are  the  Colorado  potato  beetle,  twelve-spotted  cucumber  beetle,  bean 
leaf-beetle,  squash  ladybird,  wireworms  and  their  beetle,  and  May 
beetles.  Its  food  also  includes  such  weevils  as  corn  billbuirs.  imbri- 
cated snout  beetle,  clover  leaf  weevil,  cotton  boll  weevil ;  also  the 
striped  garden  caterpillar,  army  worm,  cotton  bollworm,  and  various 
species  of  cutworms;  also  the  corn-louse  ants,  red-legged  grasshoi)per, 
Rocky  Mountain  locu>t.  and  chinch  bug.  The  bobwhite  does  not 
merely  sample  these  species,  as  do  many  other  birds;  it  eats 
some  of  them  in  considerable  numbers,  for  crops  examined  have 
contained,  respectively,  a  dozen  cutworms,  an  ecpud  number  of  army 
worms,  :^0  Rocky  Mountain  locusts,  and  47  cotton  boll  weevils.  This 
bird  also  destroys  striped  cucumber  beetles  by  the  score,  potato  beetles 
by  the  hundred,  and  chinch  bugs  in  great  numbers.  From  June  to 
August,  inclusive,  insects  and  their  allies  form,  as  previously  men- 
tioned, about  a  third  of  the  food.  Of  this  beetles  make  uj)  nearly 
half,  or  15.1^7  per  cent;  bugs,  8.54  per  cent ;  caterpillars,  l.:^7  per  cent ; 
grassh()}:)pers,  ().1)8  per  cent;  miscellaneous  insects,  1.3>^  per  cent,  and 
spiders,  w  ith  other  invertebrates,  2.43  per  cent. 

I5EETLES    EATEN. 

The  beetles  most  largely  destroyed  are  ground  beetles,  leaf-eating 
beetles,  and  weevils.  Naturally,  because  of  the  terrestrial  habits  of 
the  bobwhite.  ground  l)eetles.  in  spite  of  their  vile  odor  and  irritating 
secretions,  are  picked  up  oftener  than  the  other  kinds.  Experiments 
with  caged  bii-ds  prove  that  even  the  most  j)ungent  forms  are  relished, 
(ii'oinid  beetles  are  numerous  in  species  and  superabundant  in  'udi-^ 
viduals.  One  can  form  no  a(le(]uate  idea  of  their  numbers  except  at 
night.  Arc  lights  kill  them  by  thousands.  The  writtM'  has  known 
one  species  {II<ir/Kil us  pcmisi/l ntn/cn.s)  to  enter  open  windows  in  the 
evening  in  swarms.  They  have  an  irritating  secretion,  which  if 
a|)prK'(l  to  the  skin  soon  rjiises  a  blist<'r.  (Jround  Inn^tles  are  more  oi" 
less  pi'edaceous.  hence  the  whole  family  was  formerly  considered 
beneficial.  Ljitei*  study  has  resulted  in  (heir  division  into  three 
classes:  The  most  carnivorous  species.  j)()ssessing  shar]).  cnrNcd  jaws 
for  captui'ing  and  killing  other  insects;  the  least  predaceous  forms, 
iiaving  blunt  jaws  and  <'ating  considerabk*  vc^getable  mattcu':  and  a 
class  inteiniediate  between  these  two.  The  first  class  contains  highly 
beneficial  beetles  which  destroy  great  muubers  of  insect  pests,  while 
the  blunt-jawed  class  includes  some  injurious  species  that  feed  on 
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crops.  Only  a  fow  of  tho  hobwhito  stomachs  oxaiiiincd  contained 
the  useful  sharp-jawed  beetles,  but  many  contained  the  l)hint-jawe(l 
species,  especially  such  forms  as  Amara  sp.,  Af/o/iodcnts  pallipef*, 
Aiiiso(1(tcfi/hiK  Ixdfiniorcnsis^  AnisodactylKs  rttsf/rft.s,  Ildrjxihis  pcnn- 
}<yhHmi('us^  and  IlarpalnH  carKjinosuH.  At  Marsiiall  Hall,  in  August, 
1002,  a  covey  of  bobwhites  was  seen  greedily  eating  beetles  of  the  two 
species  of  Thwpdhix  named  above,  which  were  mimerous  in  wheat 
stubble  overgrown  by  ragweed.  The  meadow  lark,  also,  was  feeding 
on  them.  The  liking  of  the  bobwhite  for  HarpalifH  pcnnsylvanicua 
was  further  proved  by  experiments  with  caged  birds.  Tt  eats  also 
the  larvio  of  these  beetles,  as  do  the  robin  and  several  other  birds. 
Though  the  genus  Harpalus  as  a  whole  is  useful,  destruction  of  these 
two  s])ecies  is  not  amiss,  for  they  injure  ripening  strawberries  by 
eating  out  the  seeds.  Through  their  depredations  on  a  quarter-acre 
patch  a  grower  at  Leesburg,  Va.,  in  three  nights  lost  $350  worth  of 
fruit.  The  nature  of  the  injury  by  the  beetle  has  so  far  made  reme- 
dial measures  impracticable;  therefore,  the  work  of  the  bobwhite 
and  other  birds  should  be  estimated  at  its  full  value. 

Leaf-eating  beetles,  next  in  importance  after  ground  beetles  in  the 
diet  of  the  bobwhite,  include  many  of  the  w^orst  beetle  pests,  and 
members  of  the  family  not  already  actively  injurious  are  potentially 
so.  These  beetles  also  are  provided  with  protective  secretions,  more 
eli'ectively  repellant  in  the  larger  species,  at  least,  than  those  of 
ground  beetles,  but  luckily  inett'ectual  against  bobwhite.  He  eats 
the  most  injurious  of  these  insects,  such  as  the  potato  beetle  {Lepti- 
notavsa  decemlineata)  ^  the  striped  cucumber  beetle  {Diahrofica  rit- 
t(fta),  the  twelve-spotted  cucumber  beetle  {Diahrotica  12- punctata)^ 
and  the  squash  ladybird  {Epilachna  borealis).  The  first  named  is 
perhaps  more  correctly  termed  the  Colorado  potato  beetle.  Tt  was 
a  native  of  the  Rocky  Mountains  originally,  feeding  on  the  horse- 
nettle  (Solarutm  rostratym)^  a  plant  related  to  tlie  potato.  It  began 
to  migrate  eastward  a  year  or  two  before  the  civil  war,  and  fifteen 
or  sixteen  years  later  reached  the  Athintic  coast.  Since  then,  as 
every  one  knows,  this  beeth*  lias  threatened  the  potato  cro|)  of  the 
country.  I>irds  as  a  rule  avoid  it  because  of  its  seci-etions.  There- 
fore the  bobwhite's  services  in  destroying  it  should  be  highly  valued. 
the  more  so  because  the  bird's  habit  of  eating  the  potato  bug  is  not 
merely  occasional  nor  limited  to  si)ecial  localities.  Records  have 
come  to  the  Biological  Survey  from  New  Jersey,  Virginia,  Mary- 
land, Iowa,  Kansas,  Nebraska,  Texas,  and  Ontario;  and  it  is  believed 
that  more  extended  observations  will  show  that  the  habit  is  general 
wherever  the  birds  and  the  beetles  inhabit  the  same  district.  During 
the  last  week  of  June,  at  Marshall  Hall,  a  pair  of  birds  was  observed 
patroling  rows  of  badly  infested  potato  vines  and  diligently  pickiuir 
off  the  beetles.     Writing  of  the  bird's  relation  to  this  insect,  C.  E. 
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Romaine,  of  Crockett,  Tex.,  says:  "Quail  have  built  their  nests 
around  my  fence  and  even  in  my  garden,  within  50  feet  of  my  house. 
They  have  kept  my  potato  patch  entirely  free  from  the  Colorado 
potato  bug."  Three  captive  bobwhites  dispatched  50  jwtato  beetles 
in  five  minutes,  swallowing  them  whole,  a})i)arenlly  with  great  zest. 
No  food  offered  them  w^as  eaten  with  more  avidity.  Thomas  Mcll- 
wraith  says  a  recent  writer  mentions  that  he  examined  the  croj)  of 
one  which  was  killed  as  it  rose  from  a  potato  i)atch  and  found  that 
it  contained  75  potato  bugs."  Lawrence  Bruner  reports  101  of  these 
beetles  found  in  a  single  crop,^  Such  wholesale  destruction  of  these 
pests  throughout  a  large  territory  is  an  invaluable  aid  to  agriculture. 

The  two  species  of  cucumber  beetles  {Diahrotica  inttata  and  D, 
12- punctata)  are  highly  injurious  to  cucumbers,  squashes,  melons, 
and  corn,  much  of  the  harm  being  caused  by  their  larva%  which  feed 
on  the  roots  of  infested  crops  and  are  difficult  to  combat  successfully 
with  insecticides.  The  bobwhite  eats  them  freely  without  ill  effect, 
though  examination  seldom  reveals  them  in  the  stomachs  of  other 
birds.  Indeed,  captive  birds  of  all  the  othet*  species  experimented 
w4th  have  refused  them,  probably  because  of  their  offensive  secre- 
tions. 

To  some  extent  the  bobwhite  feeds  also  on  certain  leaf  beetles, 
known,  from  their  jumping  powers,  as  flea  beetles.  Its  favorites 
appear  to  be  the  three-lined  potato  beetle  {Lema  tinlineata)^  some- 
times an  ally  of  the  potato  beetle  in  the  potato  patch,  (Edionychus 
flmhriata^  and  several  members  of  the  genus  Disonycha.  The  golden 
tortoise  beetle  (Coptocycla  hicolor)^  an  insect  that  looks  like  a  drop 
of  molten  gold  and  is  an  enemy  of  the  sweet  potato,  is  also  eaten. 
The  locust  leaf-mining  beetle  {Odontota  dorsalis)  is  another  victim 
of  the  bird.  Its  larvie  tunnel  between  the  surfaces  of  locust  leaves 
and  kill  the  foliage.  In  181)5  the  ravages  of  this  pest  turned  the 
locust-fringed  bluff's  on  the  Potouiac  below  Washington  as  brown  as 
if  touched  by  fii'e. 

The  agriculturist  finds  weevils  hard  to  cope  with,  on  account  of 
their  small  size,  j)r()tective  coloration,  and  ivtiring  mode  of  life. 
Birds,  however,  destroy  them  in  large  numbers,  often  a  score  or  two 
at  a  meal,  and  bobwhite  does  his  share  of  the  work.  He  often  eats 
two  common  species  that  feed  on  clover  leaves  {Sitones  hispidulas 
and  PhytonomuH  pvnctatv.s)^  and  preys  also  on  the  two  billbugs 
{SpJumophoriis  parvvlvs  and  Sphenophorus  zecp)^  the  latter  injurious 
to  corn.  He  relishes  also  that  notorious  garden  pest,  the  imbricated 
snout  beetle.  His  most  important  weevil  prey  is  the  Mexican  cotton 
boll  weevil  {A)(thonomvs  f/raiuh's).  In  1894  this  insect  first  crossed 
the  Mexican  border  into  Texas.     During  1903  it  caused  a  loss  of 

o  Birds  of  Ontario,  p.  170,  1894.  &  Notes  on  Nebraska  Birds,  p.  80,  1890. 
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^ir>,0()0.()()0.  Tliouo:h  still  chiofly  confined  to  Texas,  in  time  it  will 
ini(l()iil)(e(Ily  occupy  the  whole  cotton  belt  and  do  a  tremendous 
amount  of  liai-m.  The  hohwhite  is  fond  of  this  pest.  F.  M.  Howard, 
of  IVeville,  Tex.,  in  writin<r  to  tlie  Bureau  of  Entomoloiry.  says  that 
the  crops  of  hohwhites  shot  at  Heeville.  Tex.,  were  Idled  with  these 
weevils."  II.  (i.  Wood,  of  Cuero.  Tex.,  in  a  letter  dated  Septeml^er 
21,  1001,  relatin<>:  to  the  weevil  sc()ur<i:e,  says: 

Several  of  our  l»iisinoss  iikmi  and  fanners  are  of  the  opinion  that  the  quail 
can  be  made  a  vehicle  for  the  destruction  of  tlie  cotton  boll  weevil.  One  farmer 
reports  his  cotton  fields  full  of  (piail.  and  the  entire  absence  of  weevils.  He 
found  47  weevils  in  the  craw  of  one  bird.  *  *  *  j  claim  quail  are  the 
j,'reatest  insect  destroyers  of  all  birds.  *  *  *  We  propose  to  prohibit  the 
killinj;  of  (piail  in  this  county  this  season,  hoping;  thereby  to  save  a  .t;reat  iK)r- 
tion  of  the  cotton  crop  next  season. 

The  click  beetles,  the  larva^  of  which  are  the  wireworms  so  inim- 
ical to  corn  and  other  plants  of  the  grass  family;  Hcarahir'id  beetles, 
though  in  smaller  numbers:  dung  beetles,  when  nnmerous,  and  Ma}^ 
beetles,  parents  of  the  injurious  white  grub,  are  eaten  by  the  bobwhite. 
The  May  beetle  {LacJinosternd  sp.)  and  its  near  relative,  LUjyr^iH  gih- 
hosus^  w^ere  eagerly  eaten  by  captive  birds.  The  useful  ladybirds 
(CorrineJli(Ia')  are  sometimes  found  in  the  bird's  crop,  but,  judging 
from  experiments  with  caged  birds,  do  not  appear  to  be  highly  rel- 
ished. Aclalia  hipiinctata  was  several  times  offered  and  refused,  but 
was  finally  eaten.  The  one  harmful  beetle  of  the  family,  the  squash 
jadybird  {E pilachna  horealis).  has  been  found  in  stomachs  and  was 
relished  by  captive  birds.  Certain  miscellaneous  beetles  belonging 
to  different  families  are  occasionally  picked  up,  such  as  rove  beetles, 
soldier  beetles,  darkling  beetles,  histerid  beetles,  and  longicorn  beetles. 

LIST   OF   BEETLES    EATEN. 

The  beetles  known  to  be  eaten  by  th(>  bobwhite  include  the  fol- 
lowing: 

Ground  Beetles   (Carabldae)  :  Leaf  Beetles — Continue<l. 

Scarites  fiuhterrancus.  Xodonota  tri.stifi. 

Amara  sp.  Lcptinotar.w     (lecrntlincdta     (potato 

Caftfionin  prnnftj/hanira.  beetle). 

Platynufi  c.rtcnMicoUis.  Chr}fso)iirla  pidchra. 

Aponoderus  paJliiHs.  Chrysotnrhi  sHturalis. 

Harpalua  pcnnsylrdiiicus^  Ccrotoina      trifurcata      (bean      leaf- 

Harpahis  calif/nosus.  beetle). 

AnisfMlactf/Iiift  rii.sticus.  Diohrotira    rittata     (striped    cucuni- 

AnifiodartjfJus  haUiniarrnsis.  her  beetle). 

Leaf  Beetles  (Chrysonielidje)  :  Diahrotica  U-piinrtdta   (twelve-six)t- 

Lema  trilineata.  ted  cucumber  beetle). 

CryptoccphaIu.'<  rrniistus.  G^tlionychis  finihriata. 

Colaspifi  hrunnca.  Disonycha  o-rittata. 

<»  Circular  27,  new  series.  Division  of  Entomologj',  p.  G,  1897. 
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Leaf  Keetles — Uontiiuied. 
I) ison yvh a  ju n t h oni clan u. 
Disoiiiichu  creiiicoUis. 
J'sj/lliodcs  jniiictuUita. 
M  icrorhoiHild   r  it  tat  a. 
Odoiitotu    (lorsalis    (locust    leaf-min- 
ing beetle). 
Coptoci/cia    tncolor    (jjolden    tortoise 

beetle). 
May  Hketles   (Scarab;ei(l;e)  : 

Onthitithufiux    iK'HHsi/lniiticiis    ((liinjjj 

beetle). 
Aphodiiis  iii(/iiinati(.s  (dung  beetle). 
Serica  sp. 

Diplotaais  sp.  (leaf-chafer). 
Lachnofitenia  irintix  (May  beetle). 
A  noma  hi  sp. 
Aphonus  sp. 
Snout  Beetles   (suborder  Rhynohoi)h- 

ora)  : 
TJieccstcrn us  h uuwralis. 
Epiarrufi      imhricatas      (imbricated 

snout  beetle). 
Tanynicciis  confcrtiist. 
AramUjus      fitUcri      (Fuller's      rose 

beetle). 
Sitoncs  hispid ulust   (clover  weevil). 
PJiytonoHiKs    pinictatus     (clover-leaf 

weevil). 


Snout  Beetles — Continued. 

Authoninnus    (fiandis    (Mexican   cot- 
ton ImjII  weevil ). 

Chalcoderni us  ctfllaris. 

(Uiitrinus  sp. 

Sphcnophorus  parrulus  (billbug). 

Hphvuftphorus  zew  (corn  billbug). 
Click  Beetles   (Elateridip)  : 

Dra.stcrius   rlcf/anx. 

Affiiotrs  sp. 

Mela  not  us  conniiunis. 

Corynntitcs  sp. 
Ladybirds    ( Cocci  nellid.a^)  : 

Hippoda  m  ia  pa ren  th  esis. 

Coccinella  sanguinca. 

Adalia  hi  punctata. 

Epiiachna     Jjorcalis     (s(piasb     lady- 
bird). 
IIisterid  Beetles  (Ilisterida'). 
Darkling  Beetles    (Tenebrionidjv)  : 

lilapstinus. 
Rove  Beetles    (Staphylinid;p). 
Soldier  Beetles   (Lampyridje)  : 

Chauliognaih us  pcnnsylranicus. 
LoNGicoRN   Beetles    (Cerambycidie)  : 

Tctruopen  tetraophthalmus. 


BUGS  eaten. 


The  bobwhite  eats  comparatively  more  bugs  than  most  birds,  in- 
cluding both  Uetei'optera^  or  true  bugs,  and  Ilonioptera^  which  form 
2.77  per  cent  of  its  food.  The  maximum  number  of  bugs  was  taken 
in  August  and  amounted  to  *21.1  per  cent  of  the  food  for  that  month. 

The  chinch  bug,  which  in  this  country  has  destroyed  over  $100,000,- 
000  worth  of  Avheat  and  other  cereals  in  a  season,  is  preyed  upon  by 
the  bobwhite  throughout  the  year.  C.  V.  Riley  says:  "  In  the  winter 
trine,  when  hard  pushed  for  food,  this  bird  must  devour  innnense 
numbers  of  the  little  pests,  which  winter  in  just  such  situations  as  are 
f recpiented  by  the  quail ;  and  this  bird  should  be  protected  from  the 
gun  of  the  sportsman  in  every  State  where  the  chinch  bug  is  known 
to  run  riot.'' "  The  data  possessed  by  the  Biological  Survey  concern- 
ing this  species  are  scanty,  but  they  show  that  the  quail  destroys  the 
pest  in  Ohio,  Indiana,  Illinois,  Missouri,  Kansas,  and  Nebraska. 
The  number  of  chinch  bugs  eaten  varies,  but  usually  appears  to  be 
large.  Thus  a  ])ir(l  shot  October  12,  1901,  at  Badger,  Nebr.,  by 
W.  C.  Colt,  had  picked  up  100,  and  the  American  Field  for  February 
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'21,  1003,  reports  (hat  an  oliscrvci-  at  Seymour,  Ind..  fomu!  a  tca^pooii- 
ful  in  a  crop.  In  a  letter  to  the  I)('j)artnKMit  of  A<;rifMiltnre,  M.  A. 
Page,  of  (rarnett.  Kans.,  says  of  a  l)()l)wliite :  "On  openinir  tiie  crop 
we  found  about  two  tal)lcsp()()nfuls  of  chinch  huirs." 

The  bobwhite  also  destroys  the  false  chinch  bug  {Nyxiufi  anguHta- 
tiis)^  which  attacks  grapes,  strawberries,  apples,  potatoes,  turnips, 
radishes,  beets,  and  cabbages.  It  eats  the  tarnished  phmt  bug  {Lygns 
pratensis)^  injurious  to  fruit  and  truck  crops,  and  stink  bugs  of  more 
than  a  dozen  species,  one  {li  uscJiisfns  rdrfolarh/s)  being  a  pest  on 
many  garden  vegetables.  The  noninjurious  species,  particularly 
Thyanta  custator^  are  often  eaten,  one  bird  containing  80  of  them. 
More  Ilomopfcru  (leaf  hoppers  and  other  forms)  are  eaten  by  bob- 
Avhite  than  by  most  other  birds.  The  little  leaf  hopper  {Oncotnetopla 
lateralis)  is  especially  relished. 

LIST   OF   BUGS    EATEN. 

IIeteroptera  :  Heteroptera — Continued. 

Dlissus  Iciicoptcrus  (chinch  IniJ?).  C(r)ius  rlrlius. 

yyffiu'i     a nf/ii. status      (false     chinch  Peribaluft  Jiniholarius. 

biij;).  />//</ /'s-    pratensis     (tarnished    plant 

Eii.schistiis  tristif/itius   (three-spotted  bug). 

soldier  huj;).  Corimelcrna  sp. 

Eui<cJiistiis  lariolarius.  ApiomeruH  crassipes. 

Euschistus  sp,  Alydus  eiirinits. 

Podisus  sp.  CorizKs  sp. 

Brochymrna  sp.  Enthoctha  r/ahator. 

Nezara  hilnris.  Scutcllrridd'  (shiold-lnicked  bugs). 

Mi>rmi(lcn  lugens.  "              IIomoptera  : 

HyiHcnarcy.s  nervosa.  •            Oueometopia  lateralis. 

Hynicnarcys  aqaalis.  Oueometopia  sp. 

Thyanta  eustator.  DcUocephaUis  sp. 

(EhaUis  pngnaa:  Diedroeephala  s^). 
Trichopepla  seniirittata. 

(;kasshoppers  a.nd  ai.likd  insects  eaten. 

Grasshoppers  with  a  few  crickets  make  3.71  per  cent  of  the  yearly 
food.  In  September  they  contribnte  11.9  per  cent.  The  walking 
stick,  singularly  like  a  twig  and  at  times  very  numerous  and  injuri- 
ous to  foliage  of  shade  and  forest  trees,  has  been  foimd  in  the  stomach 
of  the  bobwhite.  Locusts  and  meadow  grasshoppers,  both  highly 
destructive  to  vegetation,  are  favorite  articles  of  diet.  The  bird 
grasshopper,  so  called  from  its  size,  is  occasionally  eaten.  The  de- 
structive grasshoj)pers  or  locusts  of  the  genus  Mclaioph/.^^  such  as 
J/.  (ttl(fnis,  M.  femnr-ruhriim,  or  the  red-legged  grassh()))per,  and  the 
Kocky  Mountain  locust,  form  the  bulk  of  the  orthopterous  food  of 
the  species.  The  Kocky  Mountain  locust  is  one  of  the  \\()rst  of  insect 
pests,  and  its  appearance  in  large  numbers  is  a  calaniity.  It  ai)])ears 
in  swarms,  clouding  the  sun  and  covering  the  earth,  sweeping  every 
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green  thing  before  it,  and  often  driving  the  fu'iner  from  lionie  jind 
threatening  him  with  starvation.  Dnring  a  single  season  it  has 
caused  a  k^ss  of  $100,000,000.    ' 

In  1874-75  Samuel  Aiighev  made  a  special  study  of  a  Nebraska 
invasion  and  found  that  the  bobwhites  were  an  active  enemy  of  the 
locusts.  Of  '21  birds  shot  between  May  and  October,  inclusive,  all 
but  five  had  fed  on  locusts.  The  smallest  numl)er  taken  by  any  bird 
was  20  and  the  largest  'V,^ :  in  all.  ^)'M) — an  average  of  *25  apiece.  C.  V. 
l\iley  ascertained  that  the  bird  feeds  also  on  the  eggs  of  the  locust, 
jjarticularly  in  winter,  when  they  are  exposed  b\^  the  freezing  and 
thawing  of  the  ground.  If  every  covey  destroyed  as  many  locusts 
in  a  day  as  the  one  just  referred  to,  it  is  hard  to  overestimate  the 
usefulness  of  the  bobwhite  where  abundant  in  infested  regions. 

The  following  are  a  few  of  the  many  species  of  orthopterous 
insects  identified  from  the  crops  and  stomachs  of  bobwhites: 

Cricket  (GryUus  sp.).  Red-lejijjed    grasshopper     (McJanoplus: 

Meadow  grasshoppers  {XiphkUum,  Or-  fomir-ruhnon). 

chelinum,  Scuddcriu).  Grasshopper     {Mclaiioplust     hirittotus. 

Katydid  ( Microcrntnon  sp.).  .1/.  scuddcri.  M.  atla)us). 

Wallving  sticlvs  ( Phasmida).  Bird  grasshopper  (Schistoccrca  amcri- 

( i rouse  h)eust  (Tettidii\).).  cana). 
Mountain  locust  {MelanopUis  sprctus). 

CATEKIMI.LAHS    KATEN. 

The  bobwhite  seems  to  eat  fewer  cateri)illars  than  would  be  ex- 
jHH'ted  from  its  terrestrial  habits.  The  yearly  proportion  only 
formed  0.05  per  cent  and  the  nniximum  quantit}^  eaten  in  a  month 
was  4  i)er  cent  in  May.  This  apparent  neglect  of  caterpillars  as  food 
is  perhaps  due  to  their  scarcity  Avhere  the  birds  for  the  present  study 
were  shot.  Pupa'  and  adult  moths  occasionally  serve  as  food. 
AVhatever  the  list  of  species  of  caterpillars  eaten  by  bobwhite  lacks 
in  length  it  makes  up  in  importance,  for  so  great  a  proportion  of 
serious  lepidopterous  pests  is  seldom  found  in  the  fare  of  any  bird. 
As  is  true  of  some  other  birds,  the  bobwhite  incbides  the  army  worm 
in  its  bill  of  fare.  This  pest  sometimes  exists  in  legions  and  moves 
steadily  forward  from  field  to  field,  devouring  corn,  oats,  forage,  and 
other  crops.  Fortunately  it  is  not  often  acrtive,  and  the  years  of  its 
occurrence  are  frequently  separated  by  long  intervals.  Every  year, 
however,  the  different  species  of  cutworms  do  serious  damage.  They 
cut  down  gei'ininating  grain,  often  before  the  plants  have  fairly 
s])i-uiig  above  ground.  Owing  to  theii-  ni()d(»  of  feeding,  a  few  worms 
may  loj)  off  many  j)laiits  in  a  night.  It  seems  strange  that  the  bob- 
whites  find  as  many  of  these  nocturnal  lai'va'  as  ihvy  do.  The  cotton 
worm,  a  pest  so  destructi\'e  that  in  one  year  it  has  caused  a  loss  of 
$:^>0,000,000  to  the  cotton  li(>lds,  is  preyed  upon  by  the  bobwhite.  To- 
bacco worms  were  sparingly  eaten  by  bobwhites  at  Marshall  Hall, 
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but  cxiM'riiiK'iit^  iiidicalcd  (hat  (hcv  inny  cat  tlicin  in  ^n-catcr  mmilMT.^ 
when  opportunity  otiVrs.  Five  tobacco  worms  ( rhle(jeth<nttlu^ 
s('.ff(f),  two-thirds  <rrown,  phuvd  in  a  ca^r^'  with  three  captive  })ol)- 
whites,  fJuly  S,  [\){):\,  were  devoured  in  h'ss  than  two  minutes.  Cab- 
ba<r<^'  worms  {l*()nfi(f  ritjxc)  and  cutworms  also  were  oli'ered  and 
<>:ree(Hly  eaten. 

LIST    OK    CATKKI'II.I.AKS    KATKN. 

Army  worm  {IIrlioi)ltilii  unijnoictd) .  Yellow  l)ear  caterpillar  {IHacrisia  rir- 
Ciitworm  (Affrotitf  sp.).  t/iniva). 

Cutworm  (Fcltia  anucxa).  I'yralid  {Tholcria  rcrcrmlis). 

Xoctiiid  moth  {Xortuifld).  I'lirslane  sphinx  (Deilephila  gallii). 

Cotton  worm  (AldlKiiiid  arf/illocra).  Southern  tobacco  worm  {Phlcurthon- 
Cotton  boll  worm  { IlcJiothis  ohsolrtd).  tins  sc.rta). 

Striped  j^arden  caterpillar.  {Mdiicsfrd  Caterpillar  {Jnnonia  cania). 

Icyitimd).  I'upa  {Vducssa  sp.). 

MiSCELLANEOrS    A  MM  A  I.    FoOl). 

Insects  of  several  orders  not  previously  mentioned  make  up  0.70 
l)er  cent  of  the  food  of  the  bobwhite.  They  inchide  hymenopterous 
insects,  such  as  ants  {Lasius  sp.,  Tetramoriiun  ccespitiim^  CamponotKfi 
ponhsf/Iranirtfs)  ;  gall  flies  {Cynipida') ^  which  produce  bladderlike 
growths  on  plants;  in  rare  instances  parasitic  was2:)s  {Tiph'ui  utor- 
nata  and  Proctotrypes  rufipes)  ;  crane  flies,  May  flies,  and  sometimes 
true  flies,  like  the  green  fly  (LuciJia  ('(vs(U')  and  the  robber  fly 
{A'sih'dff).  The  animal  food  of  the  bird  includes  other  orders 
besides  insects.  The  greater  i)art  of  this  is  spiders,  chiefly  ground 
s))iders,  with  a  few  harvTst  si)iders  {P/ufhuiy/da).  The  connnon 
thousand  leg  {Jnlu.s  sp.)  sometimes  contributes  to  the  food,  as  it 
often  does  to  that  of  many  s[)ecies  of  song  birds.  Snails  are  more 
often  taken.  Among  these  Pupa  ((rndfoui  and  the  pond  snail  (Si/c- 
c'rucd  ((r<ira)  have  been  identifled.  The  little  fresh-water  lobster 
called  crayfish  {Camharvs)  had  furnished  the  major  course  for  4 
out  of  15  birds  shot  by  collectors  for  S.  A.  Forbes  in  Illinois. 
Manipidation  of  these  biting  crustaceans  would  appear  to  be  difhcult 
for  a  bird  no  larger  than  bobwhite.  The  (pieerest  food  eaten  is  the 
toad.  B.  H.  AVarren  rei)()rte(l  Florida  birds  as  feeding  on  small 
batrachians  (probably  young  toads),  and  laboratory  examination  of 
Florida  birds  showed  in  one  case  a  tiny  toad.  It  is  fortunate  that 
this  habit  of  bobwhite  is  not  general,  since  the  toad  is  useful  and 
destroys  great  numbers  of  insects. 

Food  of  thk  Yocnc. 

During  the  breeding  season  a  tliii'd  of  the  food  of  adidt  bobwhites 
consists  of  insects,  while  their  young,  like  those  of  practically  all  other 
land  birds,  consume  a  much  greater  proportion  of  insect  food  than 
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do  tlu'ir  parents.  At  Marshall  Hall.  July  -Jl.  ID  droppings  collected 
from  two  i)r()ods  of  downy  chicks — one  but  a  few  hours  out  of  the 
shell  and  the  other  probably  several  days  old — consisted  wholly  of 
the  remains  of  insects.  Their  fragmentary  condition  made  the  spe- 
cies almost  unrecognizable,  but  the  following  were  identified: 

Minute       j^reeii       lenf-eatin.i;       beetles  Weevils   (lihunchoph(nn). 

(Chr)fso)nrli(l<i  ),'  at    least    two    spe-  (Jrasshopper  (Acriilidd). 

eies.  Caterpillars  {Lcpidoptcra). 

liPaf-eatinj;  beetle   (To/f/sp/.s-  hrunnvd).  Ants  (ForniiciiUr). 

Small  searabaMd  beetles  iScaraha'i<J<r).  Stink  bug  (EiischislKsf). 

two   si)eeies.  Spiders   (AnicJniida). 

Longieorn   beetle    {('eramhycithr),   one  Thousand  legs  (r/»//j/«  sp.). 

species, 
(iround    beetles    (Carahida),   tive  si)e- 

cies. 

MASKED  BOBWHITE. 

( Colin  IIS    ridfjicai/i. ) 

The  masked  bobwhite  is  slightly  smaller  than  the  bobwhite  of  the 
Eastern  States,  and  the  male  differs  strikingly,  having  the  chin, 
throat,  and  sides  of  the  head  black,  and  the  underside  of  the  body 
usually  uniform  rusty  reddish.  Since  the  discovery  of  the  bird  little 
has  been  added  to  our  knowledge  of  its  life  history  beyond  some  notes 
on  its  distribution,  and  the  fact  of  its  probable  extinction  within  our 
borders.  It  lived  on  grassy  plains  covering  a  limited  area  in  southern 
Ai-izona,  south  and  southwest  of  Tucson,  and  ranged  into  northern 
Sonora,  Mexico.  In  regard  to  the  causes  leading  to  the  disappearance 
of  the  masked  bobwdiite,  Herbert  Brown  writes  as  follow^s: 

The  causes  leading  to  the  extermination  of  the  Arizona  masked  bobwhite 
{CoUhh.s  ridf/K'ciyi)  are  due  to  the  overstocking  Of  the  country  with  cattle, 
sui>plemented  by  several  rainless  years.  This  combination  practically  stripped 
the  country  bare  of  vegetation.  Of  their  range  the  Coliinis  occupied  only 
certain  resti-icted  portions,  and  when  their  food  and  shelter  had  been  trodden 
('Ut  of  existence  by  thousands  of  hunger-dying  stock,  there  was  nothing  left  for 
poor  little  bojjwhite  to  do  but  go  out  with  them.  As  the  conditions  in  Sonora 
were  similar  to  those  in  Arizona.  1)1  ids  .ind  cattle  suffered  in  connnon.  The 
Arizona  bobwhite  would  have  thriven  well  in  an  agricultural  country,  in  brushy 
fence  corners,  tangled  thickets,  and  weed-covered  tields,  but  such  things  were 
not  to  be  had  in  their  habitat.  Unless  a  few  can  still  be  fomid  on  the  Upper 
Santa  Cruz  we  can,  in  truth,  bid  them  a  tinal  good-by." 

Kecent  information  received  by  the  Biological  Survey  from  Sonora 
is  to  the  eU'ect  that  these  interesting  birds  still  sin-vive  in  parts  of  that 
region,  and  eH'oi'ts  are  being  made  by  a  game  association  to  obtain 
living  birds  from  thei-e  to  introduce  into  California.  The  natural 
home  of  the  masked  bobwhite,  in  Ihe  hot  and  arid  desert  of  southern 
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Arizona  and  northern  Sonora,  is  suflicicnt  guaranty  that  tlio  hiids 
wouhl  thrive  in  (Mihivated  sections  anywhere  in  southern  (^ilifornia 
and  tlie  arid  Southwest.  It  wouhl  l)e  deph)rabh'  if  so  handsome  and 
nsofid  a  l>irtl  shouhl  Ih'  aUowed  to  Inn'onie  (Wtinct,  and  a  determined 
effort  shouhl  Ixi  made  to  intHMhiee  it  into  suitai)k'  h>cidities  Ix^fore  it  is 
too  hite. 

Beyond  what  Herbert  Hrown  has  stated  we  have  praetioally  noth- 
lUfT  on  this  bird's  habits.  lie  has  tohl  us  that,  like  all  the  birds  of  the 
fjiMius  Colin  us,  the  males  ^ive  the  well-known  '  lK)bwhite  '  call,  and  he 
translates  their  rallyin|r  note  as  '  hoo-we.'  He  examined  the  stom- 
achs of  three  birds.  The  first  contained  mustard  seed,  chaj^arral  lx*r- 
ries,  six  or  ei^ht  beetles,  and  other  insects;  the  second  only  a  single 
grasshopper  an  inch  long,  and  the  third  contained  20  ants,  several 
crescent-shaped  seeds,  and  a  large  number  of  small,  fleshy  green 
leaves. 

It  is  stated  by  Bendire  that  in  Sonora  Benson  found  these  birds 
only  in  fields  where  wheat  and  barley  had  been  grown.  Probably 
then  the  l)ird's  general  habits  may  be  safely  assumed  to  be  similar  to 
those  of  its  relative,  bobwhite. 

CALIFORNIA  QUAIL. 

( Lophorti/j-  calif(/rniciis.)a 

The  California  quail  is  generally  dispersed  over  California  bolow 
an  altitude  of  8,000  feet  and  extends  into  southern  Oregon  and  west- 
ern Nevada.  It  has  been  introdnced  into  Washington  and  British 
Cohmibia,  and  efforts  to  introduce  it  into  the  Hawaiian  Ishuuls  also 
have  i)roved  very  successful,  although  of  late  years  its  numbers 
there  have  been  nuich  reduced  by  the  mongoose,  by  which  in  time  it 
is  likely  to  l)e  exterminated.  Two  geographic  forms  of  the  bi]-(l  are 
recognized,  a  dark  form  and  a  light  one,  but  as  they  do  not  differ  in 
habits  they  are  not  distinguished  in  the  following  account.  It  is  a 
beautiful  bird  with  a  most  pleasing  coml)ination  of  colors  and  mark- 
ings, its  head  being  adorned  by  a  glossy  black  i-rest.  narrow  at  the 
base  and  gradually  widening  into  gracefidly  recurving  plumes,  and 
the  markings  on  the  underi)arts  resembling  scales.  It  fre(iuents 
brush-covered  hillsides,  canyons,  thickets  along  water  courses  and 
the  l)orders  of  roads,  as  well  as  vineyards  and  other  cultivated  fields. 
The  nesting  time  of  the  species  varies  considerably  according  to 
locality  and  conditions.  According  to  E.  A.  Mearns  it  nests  in  March 
and  April  in  Ventura  County,  Cal.    Nests  containing  eggs  were  found 

«This  naino  is  used  here  to  cover  l>otli  tlie  typical  California  quail  {Ijtphortyx 
californiriis)  j.iui  the  i>aler,  more  southerly  form,  ealletl  the  valley  quail  (L.  c. 
taUicota). 
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(luriii<r  the  last  week  of  May  in  Tulare  County,  Cal.,  by  J.  E.  McLel- 
lan.  The  eij:<is  usually  number  1*2  to  15,  and  are  white  or  buff  with 
spots. 

These  birds  take  kindly  to  civilization,  and  flocks  are  not  rarely 
seen  in  the  suburbs  of  laroe  towns,  where  they  ranire  through  the 
gardens  and  orchards.  They  often  nest  close  to  farm  buildings,  and 
W.  Otto  Emerson  states  that  a  i)air  nested  within  a  rod  of  his  front 
door,  though  nearly  every  hour  people  and  vehicles  were  passing 
within  four  feet  of  the  nest. 

Instead  of  spending  the  night  in  a  circle  on  the  ground,  like  the 
bobwhite,  the  California  quail  chooses  much  safer  places  and  roosts 
in  bushes  or  low  thickly  foliaged  trees.  This  quail  is  even  more  con- 
fiding than  the  bobwhite,  and  frequently  comes  about  farm  buildings 
to  eat  with  the  chickens.  It  has  been  known  to  lay  in  confinement, 
and  appears  to  yield  readily  to  semidomestication. 

The  valley  quail  has  acquired  the  interesting  habit  of  posting  sen- 
tinels when  feeding,  which  is  described  in  detail  by  John  J.  Williams. 
Mr.  Williams  observed  a  flock  enter  a  field  and  begin  to  feed,  while  a 
sentinel  took  his  station  in  a  peach  tree  and  scanned  the  country 
round  about  for  danger.  Presently  he  was  relieved  by  a  second  bird, 
who  took  up  a  position  on  a  brush  pile  and  a  little  later  was  relieved 
by  a  third,  who  kept  guard  while  the  other  two  fed  with  the  flock." 

Writing  in  1801  Clark  P.  Streator  says  that  about  100,000  are  sold 
each  year  in  the  San  Erancisco  market.  It  is  not  a  perfect  game  bird, 
for  it  does  not  lie  well  to  a  dog,  and  when  once  flushed  has  a  habit  of 
running  that  is  exas]:)erating  to  the  sj)ortsman.  The  best  way  to  hunt 
these  (piail  is  to  keep  the  dog  at  heel  and  to  run  down  the  birds.  This 
is  likely  to  make  them  take  wing  and  to  l)reak  up  the  covey.  The 
same  result  may  be  accomi)lished  also  by  discharging  the  gun  in  the 
air.  When  a  covey  has  been  scattered  in  suitable  cover  they  will  lie 
well  enough  to  a  trained  dog  to  give  the  hunter  considerable  sport, 
though  it  is  ])0()r  in  comparison  with  that  aflorded  by  the  bobwhite. 
The  beauty  of  this  quail,  its  j)leasant  call  notes,  and  its  confidence  in 
man  make  it  a  favorite,  except  where  it  damages  the  grai)e  crop.  In 
fall  and  winter  where  it  is  abundant  hundreds  of  birds  unite  in  great 
packs.  Pendire,  Avriting  in  181)2,  says  that  within  a  decade  ])acks  of 
500  wei-e  often  found,  but  that  at  that  time  coveys  even  of  50  were 
rare  in  most  places.''  In  the  fall  of  181)1  they  were  still  very  abun- 
dant on  the  west  side  of  the  San  Joaquin  Valley,  where  E.  W.  Nelson, 
of  the  liiological  Survey,  records  their  slaughter  by  pot  hunters. 
The  hunters  stationed  themselves  behind  a  brush  blind  near  the  one 
spring  Avhere  the  birds  came  to  drink.     Thousands  of  them  flocked 

«  Condor,  vol.  5,  pp.  140-148,  1003. 
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thitlicr  for  water  (lnrin<i:  the  day,  and  In'  waitinir  until  many  hirds 
were  l)inicluMl  the  hunters  killed  at  least  a  scoi-e  at  each  dix'hai'ire  of 
the  irun.  In  a  weeU  of  lhi-^  hutchei'V  >^J^^i)  (|uails  wei-e  killed.  A 
record  of  r)'jr)  birds  to  four  iruns  in  a  day  in  r'ehruarv,  1*.)():>.  near  San 
Diego,  C'al..  shows  that  birds  are  still  abundant  there,  thou<rh  far  less 
numerous  in  most  places  than  formerly." 

The  Califoi-nia  (|uail.  thou<rh  not  a  lar<r<'  consumer  of  insects,  is  a 
useful  bird,  since  weed  seeds  constitute  more  than  half  of  its  food. 
In  some  re^ifions  these  birds  suti'er  from  the  curtailment  of  their  food 
sui)i)ly  by  drouirhts.  and  in  the  northern  part  of  their  rantJ^e  many 
are  killed  by  severe  winters.  Bendire  states  that  durin^j:  the  exces- 
sively cold  winter  of  1887-88,  when  the  mercury  dropped  to  28° 
below  zero  in  the  northeastern  corner  of  California,  these  quail  per- 
ished in  great  numbers.'' 

The  California  quail  might  be  introduced  successfully  in  many  sec- 
tions between  California  and  Texas  where  it  does  not  occur  at  present. 
It  already  has  been  introduced  into  Colorado,  where  it  will  be  pro- 
tected by  law  at  all  seasons  until  1920.  Laws  to  prevent  trapping 
and  to  limit  the  day's  bag,  together  with  absolute  protection  in  sec- 
tions Avhere  necessary,  should  suffice  to  preserve  this  beautiful  species. 

FOOD    HABITS. 

The  general  food  habits  of  this  quail  have  been  ascertained  by  the 
examination  of  ()01  stomachs,  and  it  proves  to  be  (me  of  the  most 
largely  vegetarian  of  game  birds.  The  material  for  investigation 
was  collected  in  California,  and  represents  every  month  of  the  year 
except  ^lay.  Insects  furnished  but  2.15  per  cent  of  the  food,  and 
leaves,  seeds,  and  fruit  97.85  per  cent. 

Insect  and  Othkk  Animal  Food. 

The  2.15  per  cent  of  animal  food  eaten  by  this  quail  is  distributed 
as  f olloAvs :  Spiders,  0.08  per  cent ;  beetles,  0.22  per  cent ;  grasshoppers 
and  crickets,  0.24  per  cent;  ants  and  other  Ilymenoptera,  0.07  per 
cent ;  miscellaneous  insects,  0.99  per  cent.  The  beetles  are  both  adults 
;  iid  larvae,  and  belong  to  the  following  families:  Chri/somelkhe  (leaf- 
eating  beetles),  I'cnehrionida'  (darkling  beetles),  Ehiteridd  (wire- 
worms),  Carahi(J(v  (ground  beetles),  Derniestldic  (dermestids),  Coc- 

''nelHd(v   (ladybirds),  and  snout  beetles   (suborder  RJnjnchophom). 

The  leaf-eating  beetles  include  Didhvotica  soro)\  a  western  re})resenta- 
tive  of  the  destructive  twelve-spotted  cucumber  beetle.  Flea  beetles 
also  are  eaten,  including  species  of  the  genus  Ihdticn.     Among  the 

o  Recreation,  vol.  18,  p.  3(kS,  ISO.*?. 
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miscellaneous  leaf-eatin<i"  beetles  may  be  mentioned  the  brilliant  Gas- 
1  folded  cctsid.  Conspicuous  among  the  grounel  beetles  eaten  is  the 
connnon  Af/ouoderuH  palUpes^  and  among  the  useful  predaceous  lady- 
birds the  species  n}j>j)(Kh(in'Hf  conrcrgeiis.  Like  the  eastern  bobwhite, 
the  California  (juail  feeds  on  ants  of  the  families  Forndcida^  and 
Myrmicldd'.  Sometimes  20  to  1^5  ants  are  taken  at  a  meal.  Of  the 
other  Hymenoptera,  gall  insects  (Cynipido)  and  their  galls  make  a 
significant  proportion.  Caterpillars  and  their  pupiv  are  eaten.  Cut- 
worms {A(/rotis)^  measuring  Avorms  {Geonietridw)^  sphinx  caterpil- 
lars (including  DeilepJiila)^  and  the  cotton  bolhvorm  {Ileliothis 
oh.s(>h't(()  make  up  the  greater  part  of  this  food.  Like  the  bobwhite 
again,  this  bird  shows  a  relish  for  bugs.  It  eats  leaf  bugs  {Capsid(f)y 
bugs  of  the  chinch  bug  family,  such  as  LygcRus  truculentis  and  L, 
hitriangidaris^  and  stink  bugs  (Pentatomidce),  assassin  bugs  (Redu- 
viidw)^  flat  bugs  (Aradidce),  burrower  bugs  {Crytomenus),  leaf  hop- 
pers (Jassidoi),  tree  hoppers  {M embracidw) ^  plant  lice,  and  bugs  of 
the  genus  Scolops  (Ftdgoridce).  The  miscellaneous  animal  matter 
taken  includes  flies  {Lucillia  ccesar),  spiders,  and  snails. 

Vegetablf,  Food. 


The  vegetable  food  of  this  quail  amounts  to  97.85  per  cent  of  its 
diet.  The  bird  has  an  unsavory  reputation  among  fruit  growers, 
especially  the  owners  of  vineyards.  Relative  to  this  subject,  Miss 
Florence  A.  Merriam,  writing  from  San  Diego  County,  Cal.,  says: 

In  fact,  the  quail  were  so  abundant  as  to  be  a  pest.  For  several  years  great 
Hocks  of  them  canu'  down  the  canyons  to  Major  Merriam's  vineyard,  where  they 
destroyed  ainuially  from  twenty  to  thirty  tons  of  fruit.  In  one  season — ,Tuly  to 
October,  1881 — one  hundred  and  thirty  dozen  1 1, .'>()()  |  were  trapped  on  his  ranch. 
The  result  of  this  wholesale  destruction  was  manifest  when  I  returned  to  the 
valley  in  1894.  The  birds  were  then  rarely  seen  on  the  roads  aud  seldom  flushed 
in  ridini?  about  the  valley.« 

When  this  si)ecies  becomes  superabundant  and  plays  havoc  with 
crops  it  is  well  (o  I'emember  that  it  can  be  so  easily  checked.  W.  II. 
Osgood,  of  the  l^iological  Survey,  has  furnished  the  writer  data  on 
the  frugivorous  habits  of  the  (juail  in  central  California.  In  one 
vineyard  he  saw  a  Hock  of  about  a  thousand  eating  zinfandel  grapes. 
The  birds  do  much  damage  in  Sei)tember,  when  the  young  are  molt- 
ing and  they  have  collected  in  j)acks,  as  before  described. 

Walter  E.  Bryant,  writing  of  the  damage  to  fruit,  offers  testimony 
on  the  other  si(h» : 

In  some  parts  of  California  there  is  a  strong  prejudice  against  the  quail, 
owing  to  alleged  damage  to  the  grape.  The  evidence  which  I  have  thus  far 
gathered  shows  that  the  quail  do  pick  at  the  bunches  of  grapes,  and  not  alone 

'"Auk,  Xm.  p.  IK;,  18!)(). 
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those  buiiclK's  which  arc  near  or  on  (lie  ;,'rouii(l  ;  \)U\  llic  damnKc  which  Ihcy 
cause  seems  overestimated.  Too  ofleii  imitihited  hunches  of  grapes  are  supposed 
to  be  due  to  the  lu-esenee  of  (luail  in  the  vineyard  ;  hut  there  are  other  l)irds  and 
manunals,  also,  which  vary  their  diet  with  j;rapes.  I  liavc  examined  a  number 
of  quail's  crops  and  gizzards  without  finding  the  presence  of  grapes,  although 
the  birds  had  been  shot  near  and  in  ^ineyar(ls.  A  <iuairs  crop  sent  to  nic 
from  Los  (iatos,  by  Mr.  A.  H.  Ilawley,  contained  twenty-five  small  grapes; 
others  had  a  few  grapes,  seeds,  and  poison-oak  berries." 

In  the  ()01  stomachs  of  the  valley  quail  examined  l)y  the  Biological 
Survey  gra])es  formed  only  0.01  per  cent  of  the  annual  food.  This 
small  quantity  is  due,  no  doubt,  to  the  fact  that  man\'  of  the  Inrds 
were  shot  in  regions  remote  from  vineyards  and  many  of  them  during 
the  time  when  grapes  were  not  in  fruit.  The  total  proj)ortion  of  all 
kinds  of  fruit  was  only  7. GO  per  cent,  an  amount  so  insignificant  as  to 
preclude  the  idea  of  serious  danuige.  AVhere  the  birds  are  over- 
abundant and  the  consequent  damage  great,  trapping  or  advertising 
the  conditions  in  sporting  papers  w^ill  probably  result  in  reducing  the 
numbers  to  normal.  Of  the  7.60  per  cent  of  fruit,  grapes,  as  before 
stated,  contribute  0.01  per  cent;  plants  of  the  genus  Rhus,  mainly 
Rhus  dirersiloha,A.74:  per  cent,  and  miscellaneous  fruit,  prunes,  and 
vaccinium,  2.85  per  cent.  The  maximum  quantity  of  fruit,  amount- 
ing to  32.40  per  cent  for  the  month,  was  taken  in  December,  after  the 
grapes  had  been  picked. 

GRAIN. 

The  relations  of  the  California  quail  to  grain  are  of  considerabh* 
economic  importance.  AV.  T.  Craig,  of  San  Francisco,  writes  to  the 
Department  of  Agriculture :  "  I  have  observed  the  quail  enter  a  field 
of  wheat  to  the  number  of  thousands,  and  had  they  not  been  driven 
away  they  would  have  destroyed  the  whole  crop.''  Xo  other  reports 
to  the  Biological  Survey  show  the  danger  to  grain  from  this  quail  to 
be  so  serious,  but  data  at  hand  show  that  it  does  more  or  less  damage 
to  germinating  grain.  Two  quail  shot  by  Walter  E.  Bryant  on  a 
newly-sown  grain  field  had  eaten,  respectively,  185  kernels  and  210 
kernels  of  barley.''  Barley  is  important  in  California,  where  it  is 
grown  for  hay,  for  grain  feed,  and  for  beer  making.  There  is,  how- 
ever, much  volunteer  barley,  which  many  species  of  birds  feed  on 
and  thus  do  good  rather  than  harm.  It  is  probable  that  quail  do 
little  or  no  harm  to  barley  at  harvest  time,  and  the  waste  grain  that 
they  subsequently  gather  in  stubble  fields  has  no  j)ositive  value.  Of 
the  yearly  food  of  the  OOl  quail  examined  ().18  per  cent  was  gi-ain, 
divided  as  follows:  Barley,  4.58  per  cent:  wheat,  0.41  per  cent: 
corn  and  oats,  I.IG  per  cent. 

a  Zee,  IV,  p.  50,  1893.  6  Zoe,  IV,  p.  55,  189^. 
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In  its  habit  of  foedinof  on  folia<re  the  California  quail  differs  from 
the  bobwhite  and  resembles  the  ruffed  grouse.  Such  food  forms  2'2.7f^ 
per  cent  of  the  vegetable  matter  eaten.  In  February,  when  the  bob- 
white  is  weathering  blizzards,  the  California  quail  is  enjoying  balmy 
weather  and  feeding  on  browse  to  the  extent  of  80  per  cent  of  its  food. 
Most  of  this  browse  consists  of  leaves  of  leguminous  plants,  princi- 
pally clovers.  Bur  clover  {Medicago  dentirulata),  a  weed  that 
grows  in  cultivated  land  and  along  irrigation  ditches,  appears  to  sup- 
ply most  of  the  forage.  Alfalfa  and  clovers  of  the  genus  alfalfa 
form  most  of  the  remaining  leguminous  green  food.  Xext  to  legumes 
the  fine!}'  divided  leaves  of  alfilaria,  or  '  filaree  '  (Erodifun) ,  are  im- 
portant. Grass,  chickweed  (Alsine  media)  ^  the  leaves  of  fern, 
geranium,  oxalis,  and  groundsel -bush  {Bacchari,s)  also  furnish  forage 
for  the  quail.  W.  W.  Cooke  reports  that  near  Grand  Junction, 
Colo.,  where  the  California  coast  quail  has  been  introduced  and 
thrives  wonderfully,  market  gardeners  regard  it  as  a  nuisance." 

WEED    SEEDS. 

Different  seeds,  largely  of  weeds,  furnish  the  California  quail  59.77 
per  cent  of  its  year's  diet.  Legumes  contribute  17.87  per  cent;  alfi- 
laria, 13.38  per  cent;  compositae,  5.55  per  cent;  the  spurge  family 
(EuphorhiacecB) ,  5.85  per  cent,  and  miscellaneous  plants  17.12  per 
cent.  Leguminous  seeds  are  liked  best  by  the  bird,  and  make  up 
17.87  i^er  cent  of  the  seed  diet  for  the  year  and  4().l  per  cent  of  its 
food  foi"  June,  \^\\v  clover  yields  abundance  of  seeds  as  well  as 
forage.  Its  seed  pod  is  peculiar,  much  elongated,  Ix^set  with  long, 
sharp  spines,  and  s})irally  coiled  into  a  roundish  bur.  The  quail 
swallows  it  whole,  regardless  of  spines.  This  food  is  highly  nutri- 
tious and  is  relished  by  stock  as  well  as  by  birds  and  wild  mannnals. 
Seeds  of  closely  allied  plants,  such  as  alfalfa,  vetch,  cassias,  culti- 
vated beans  and  pejis,  and  clovers  of  the  genera  Trifolimn^  Lespedeza^ 
and  Melilofus  also  are  in  the  quail's  list,  as  well  as  of  locust  {Rohinia) 
and  lupines,  the  latter  taken  in  large  quantities.  They  include  the 
seeds  of  Lupinus  nanus^  L.  mieranthns^  and  L.  sparsiflorus.  Other 
leguminous  seeds  are  eaten  in  great  numbers,  including  a  small  bean- 
like seed,  Lotvs  gl(ihei\  which  looks  nuich  like  a  miniature  Frankfurt 
sausage,  and  an  unidentified,  almost  microscopic  square  seed,  with  a 
notch  in  its  edge,  possibly  some  species  of  birdsfoot  trefoil  (Lotus). 
Nearly  all  of  the  leguminous  plants  that  furnish  the  quail  with  seeds 
belong  in  the  category  of  weeds. 

Seeds  of  weeds  from  other  families  of  plants  make  up  no  less  than 

0  Birds  of  Colorado,  App.  2.  p.  202,  1900. 


FOOD    HABITS. 


53 


Fig.  4.— Seed  of  mayweed  (Authc- 
mis  cotiiht).  (From  Bull.  :*<,  Ne- 
vada Agricultural  Experiment 
Station.) 


41.89  per  cent  of  tlie  annual  food.  Seeds  of  romposita'  yield  5.55 
per  cent,  such  injurious  weeds  as  thistles  makiuir  uj)  the  lMr«r<'st  jwirt 
of  this  percentanfe.  The  thistles  most  often  eaten  are  Centaurea  meli- 
toisis^  C.  (imei'icdna^  C.  fiolsttt'udis^  Ma- 
riana mariniana^  Sonchus  sp.,  and  Car- 
dims  sp.  M.  f/Hfrhuana  has  the  lar<rest 
seeds.  Ninety  of  these  had  been  eaten  hv 
a  quail  shot  by  F.  E.  L.  Beal  at  Hay- 
wards,  Cab,  Auo:ust  15,  190:^.  The  seeds 
of  the  bur  thistle  {('cntanrea  niclitcnsU) 
are  smaller  and  have  a  hook  at  one  end 
and  a  set  of  spines  like  a  paint  brush  at 
the  other.  They  are,  perhaps,  most  liked 
of  all  composite  seeds.  From  500  to  800 
are  often  eaten  at  a  meal.  The  destruc- 
tion   of   this   seed    is   highly   beneficial, 

foi"  the  bur  thistle  is  troublesome  to  farmers. 
AVild  carrot  {Daiiciis  carota),  tar  weed  {Madia 
sativa)^  wild  lettuce  {Lactuca  sp.),  mayweed 
{Anthemis  cotida)^  and  marsh  elder  {Iva  xanthi- 
folia)  furnish  most  of  the  remaining  seeds  of 
composite  plants.  Tar  weed  is  a  favorite  source  of 
food,  and  one  stomach,  collected  at  Watsonville, 
Cal.,  by  J.  S.  Hunter,  contained  700  of  these  seeds. 
Another  stomach,  from  the  same  place,  held  2,000 
tiny  seeds  of  dog  fennel,  or  mayweed.      (Fig.  4.) 

From  seeds  of  plants  belonging  to  the  spurge 
family  {Eiiphorhiarea)  come  5.85  per  cent  of  the 
annual  food.  Spurges.  j)articularly  Croton  Hctige- 
?v/.s',  comuKmly  known  as  turkey  niullein.are  a  staple 
with  the  California  (iiiail  as  with  most  other  seed- 
eating  birds.  So  fond  are  the  quail  of  turkey 
mullein  that  their  crops  are  often  completely 
distended  with  the  seeds,  sometimes  from  500 
to  900  to  a  bird.  Turkey  mullein  is  a  prostrate 
plant  covered  with  a  whitish,  woolly  pubes- 
cence, and  often  used  by  the  Indians  to  poison 
fish.  Seeds  of  alfilaria  {Krodinfn  cicutariuni 
and  other  species),  which  is  both  a  weed  and  a 
forage  j)lant.  are  eagerly  sought.  They  ar« 
lance-shaped,  furnished  with  a  long,  elaborate, 
corkscrew  awn  ending  in  a  thin  spine.  They  burrow  into  sheep's 
wool  and  even  pierce  the  skin.  The  alfilaria  is  one  of  the  few  seeds 
of  the  West  that  all  seed-eating  birds  consume.     The  plant  is  very 


Fio.  5.— Seed  of  alfi- 
laria {Enxliiim  ci- 
cutnrium).  (From 
Bull.  .3S,  Nevada 
Agricultural  E  x  - 
periment   Station,  i 


o    0 


Fig.  t).— Seed  of  l)la<k  mu.'*- 
tard  (  Iir<issirn  ui(ji(i). 
(From  Bull.  :{S,  Nevada 
Agricultural  Exjieriment 
Station.) 
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abiiiidaiit  ill  California,  and  llio  (piail  often  cats  from  1.000  to  1,600 
of  the  little  corkscrew  seeds  at  a  meal.  It  aliords  18.38  per  cent  of 
the  year's  food,  and  2G.70  per  cent  of  the  June  diet.     (Fig.  5.) 

Seeds  of  miscellaneous  Aveeds  comprise  17.11  per  cent  of  the  aninii'.l 
■food.     Amonir  the  species  included  are  pigweed   {Chenopodiian  al- 


Fk;.    7. — Seed   of   cliickwced    (  l/.s/j?(     vndiu).      (From    lUill.    4" 

periment  Station. » 
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hum),  rough  pigweed  {Amaranf]nif<  retrofJexii.^) ,  and  black  mustard 
(Brassica  ni(ji'(()  (fig.  (>) — especially  obnoxious  in  grain  fields — and 
tlie  closely  related  weed,  wild  radish  {R<i pJumiis  .^atirus).  ^cvd^  of 
shepherd's  purse    {Burm   hurm-pastorla)    and  of  other  cruciferous 


Fig.  8. — Seed  of  (Irranium  (lissrcfum. 


(From   r)>ill. 
station.) 


F    ^ 

\j:riciiltural  l^xporiment 


plants  are  included  in  common  with  s'doic  and  the  chickweeds  {Ceras- 
tium  sp.  and  Alsine  viedia)  (fig.  7).  Geranium  seeds  (fig.  8) 
are  so  much  relished  that  often  300  or  400  are  eaten  at  a  time.  T^\() 
closely  related  plants,  miner's  lettuce   {Montla  pcrfollata)   and  red 


#.#  ^ 


•  • 
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Vu',.   !>. — Sped   of  sorrel    {h'litiK.r 


■(■(osdht).      (From    IJnil,    47.    .Nevada    Aj;rieulturfll    Fx- 
jMM'imenl    Station,  l 


maids  {(JdlaiHlrinid  mcHzicsi}) ,  beai*  minute  shiny  black  seeds  that 
often  are  eaten  by  the  thousand.  The  little  seeds  of  red  sorrel  {Rur- 
mex  acctoselht)  (fig.  D)  and  curled  dock  {Rinnex  crispus)  are  occa- 
sionally taken  in  almost  as  large  numbers.     Seeds  of  chess  {Bromus 
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iiccaliniis  (fifr.  10)  and  Bronnis  Iiordtdce^is) ,  a  serious  <ri'ain  pest, 
are  rolisluHl,  and  hundreds  of  the  <^i'ain-like  seeds  of  the  <;rass  known 
as  *  poison  (hirnel  '  {LoUuni  tenudentum)  appear  in  crops  examined. 
Macoun,  quoting  Spivadl)()r()u<rh,  states  that  in  British  Cohnnbia, 
where  it  winters  successfully,  the  (juail  finds  sheUer  in  severe  weather 
under  the  broom  {Cijtwus  sroparms).  which  in  places  grows  abun- 
dantly and  yields  seed  for  subsistence." 

The  quail  feeds  also  at  times  on  mast.  A.  K.  Fisher,  in  the  westei-n 
foothills  of  the  Sierra  Nevada,  the  last  of  July  found  both  youn^ 
and  adult  quail  eating  young  acorns.''  Small  quantities  of  sedge 
seeds  (('(trcr  and  /Srirptfs)  and  of  dodder  {Cusrifta)  are  eaten,  the 
latter  plant  being  a  destructive  parasite  on  legl^llinous  forage  crops. 
The  miscellaneous  seed  list  includes  also  stick  seeds  {Lappuhi  sp.), 
buttercup  (Ranunculus  sp.),  bind  weed  {Convolvulus  sp.),  Ani- 
sincl'ia  sp.,  Anagallis  arvensis,  plaintain  {Plantago  major),  ribgrass 
{Plantago  lanceolafa),  })ainted  cup   (Ca.stilleja  sp.),  mountain  lilac 


Fig.   10. — Seed  of  chess    Ulromiis  srcal'Diiis) .      (From   RiiU.   47.   Nevada   Airricultural   Ex- 
periment Station.) 

{Ceanothvs  sp.),  and  black  wattle  {Callicoma  serrat'ifolia) .  In  the 
mountains  of  Lower  California  the  food  supply  determines  the  breed- 
ing time  of  birds.  If  there  is  not  enough  rain  for  a  good  supply  of 
seeds  the  coveys  of  quail  do  not  break  uj)  into  nesting  pairs  l)ut  remain 
in  coveys  throughout  the  summer.  If  the  season  is  wet  and  the  winter 
rains  promise  abiuulant  food  the  birds  mate  in  March  and  begin  nest- 
ing immediately.' 

Food  ok  the  Yoi:n(;. 

The  food  of  young  birds  differs  from  that  of  the  parents,  as  has 
already  been  remarked  of  the  bobwhite,  but  the  diU'erence  is  less 
marked  with  the  California  qmiil.  Stomachs  of  1^2  young  of  the 
western  birds,  from  one-fourth  to  one-half  grown,  have  been  exam- 
ined.  They  were  collected  from  the  middle  of  July  to  the  middle  of 
September.     The  food  was  composed  of  3.4  per  cent  animal  matter 

«  Cat.  Can.  Birds.  Part  I,  p.  108,  IJKIO. 

&N.  A.  Fauna,  No.  7.  p.  28.  18!).T 

cLife  Hist.  N.  A.  liinls  [IJ,  p.  27.  1S!)L». 
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and  06.()  per  cent  veo^etable  matter.  Thirty-nine  adult  birds  shot  in 
tlie  same  period  had  eaten  ahnost  entirely  vegetable  food,  since  only 
0.(>  per  cent  of  animal  food  appeared  in  analysis.  Had  the  young 
birds  been  collected  when  newly  hatched,  undoubtedly  a  larger  i)ro- 
portion  of  insect  food  would  have  been  found.  The  )i.4  per  cent  of 
insect  food  mentioned  consisted  of  beetles,  0.1  per  cent:  bugs,  0.2  per 
cent:  grasshoj)})ers.  1.8  })er  cent,  and  ants.  l.S  per  cent. 

The  vegetable  food  of  the  young  is  nuich  like  that  of  the  adult. 
In  this  case  it  consisted  of  leguminous  seeds,  IS.l  ])er  cent:  alfilaria 
seeds,  18.5  per  cent :  miscellaneous  seeds.  54.4  per  cent :  browse,  (».() 
per  centj  grain,  0.0  per  cent,  and  miscellaneous  vegetable  matter,  0.4 
13er  cent. 

GAMBEL   aUAIL. 

{LapJiortn.r  f/(iinhcU.) 
I  PLATE    II.] 

The  Gambel  quail  in  general  appearance  is  much  like  the  valley 
quail,  but,  among  other  dili'erences,  lacks  the  scalelike  feathers  of  the 
lower  parts  and  has  considerable  chestnut  along  the  flanks.  It  lives  in 
the  Lower  Sonoran  zone,  from  western  Texas  to  southeastern  (Cali- 
fornia and  from  southern 'Utah  and  Nevada  south  through  central 
Sonora,\Mexico.  The  desert  is  its  home,  but  it  is  rarely  found  far 
from  water.  Its  favorite  haunts  are  patches  of  bushy  vegetation,  such 
as  mesquite,  mimosa,  creosote,  and  patches  of  prickly  pear.  It  fre- 
quently takes  up  its  abode  about  cultivated  land,  living  in  alfalfa 
fields  or  nesting  in  vineyards. 

An  interesting  account  of  the  habits  of  the  (Janibel  (juail  in  the 
Pahrumj)  Valley,  Nevada,  is  given  by  E.  W.  Nelson  : 

I  noticed  tliat  when  a  tlock  of  (luail  came  to  feed  on  irrain  \oi'{  hy  the  horses 
an  old  niah'  usnally  mounted  the  top  of  a  tall  hush  close  hy  and  remained  on 
j^uard  for  ten  or  fifteen  minutes:  then,  if  everythin.ir  was  iiuit't.  he  would  tly 
down  amonj;  his  coniitanictns.  At  the  first  alarm  the  flock  would  take  to  flic 
hushes,  running;  swiftly,  or  fiyinj;  when  hard  pressed.  They  roosted  in  flic 
dense  hunches  of  willows  and  cottonwoods  irrowinj;  alon.ij  the  ditches.  *  *  * 
When  fec<linj;  they  have  a  series  of  low  clucking'  and  co(Mn.i;  notes  which  are 
kept  up  almost  cr)ntinually." 

The  I()\'e  note,  accorcHng  to  C'oues,  may  l)e  represented  in  words  as 
'  kill  ink.  killiiik."  Nesting  takes  phtce  in  April,  sometimes  not  till 
May.  About  a  dozen  eggs  usually  constitute  a  clutch.  In  sections 
where  this  (juail  is  still  numerous  the  birds  jnic/i-  in  bands  of  from  100 
to  500  after  the  breeding  season. 

From  the  sportsmanV  point  of  view  the  Gambel  (juail  as  a  game 
bird  does  not  approach  the  bobwhite.     It  Avill  sometimes  lie  to  a  dog 

a  N.  A.  Fauna,  No.  7,  pp.  29,  30,  ISO.*?. 
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Gambel  Quail  (  Lophortyx  gambelO. 


GAMIiKL    glAlL.  5i 

fairly  well,  hut  as  a  rnlo  it  takes  to  its  le^s  with  all  haste  and  leaves 
the  do^  on  point,  to  the  vexation  of  the  hunter.  It  is,  however,  a 
useful  species,  which  bri<!:htens  the  desert  with  its  presence  and  con- 
tributes a  welcome  addition  to  the  fare  of  the  traveler.  While  less 
valuable  than  the  bobwhite  as  a  destroyer  of  noxious  insects  and  as 
iin  object  of  sport,  this  bird  well  deserves  protection  for  its  food 
value  and  its  beautv. .  It  thrives  undci*  desei't  conditions  and  inijrht 
i)e  successfully  introduced  in  the  arid  regions  of  Colorado,  New 
Mexico,  and  Texas. 

FOOD    HABITS.  ^ 

Stomachs  of  28  birds  collected  mainly  in  Arizona  and  Ft  ah,  from 
flanuary  to  June,  have  been  examined.  Only  0.48  per  cent  of  the 
food  consisted  of  insects;  the  renuiining  99.r)'j>  per  cent  was  vegetable 
matter.  Like  the  valley  quail,  this  is  one  of  our  least  insectivorous 
l)irds.  Its  insect  diet  includes  ants,  beetles,  grasshoppers,  leaf  hop- 
pers (Jlemhraeida),  and  stink  bugs  {Pentatotnidfv).  Among  the 
beetles  are  the  western  twelve-spotted  cucumber  beetle  (Diahrotica 
soror)  and  I>.  tenelhi.  The  young  chicks,  however,  will  doubtless 
be  found  highly  insectivorous  and  therefore  useful. 

The  vegetable  food  of  Gambel  quail  was  made  up  as  follows: 
(Jrain,  3.89  per  cent,  miscellaneous  seeds,  31.89  per  cent,  and  leaves 
and  plant  shoots,  03.74  per  cent.  From  the  present  investigation 
the  l)ird  apj)ears  less  frugivorous  than  any  of  the  other  American 
(juails,  for  not  one  of  the  28  stomachs  contained  fruit.  Observers, 
however,  say  that  the  bird  is  somewhat  frugivorous.  and  no  doubt  in 
a  country  well  stocked  with  berries  and  fruit  it  would  rapidly 
develop  a  frugivorous  taste.  Baird,  Brewer,  and  Ridgway,  for 
instance,  state  that  during  summer  it  makes  its  home  in  patches  of 
Solan  urn  and  feeds  on  the  tolerably  j)alatable  fruit,  and  also  that  it  is 
known  to  eat  gooseberries."  Cones  says:  "In  the  fall  it  gathers 
cherries  and  grapes.  *  *  *  It  visits  patches  of  prickly  j)ear 
{Opuntia)  to  feed  upon  the  soft  ]\\\vy  'Tunas'  that  are  eaten  by 
everything  in  Arizona,  from  men  and  b(Mirs  to  beetles."'' 

The  grain  eaten  by  the  (Jambel  (piail  was  corn,  wheat,  and  oats. 
In  flocks  numbering  from  50  to  100.  it  feeds  about  grain  stacks  with 
domestic  poultry.  It  is  even  more  inchistrious  as  a  browser  on  foliage 
than  the  valley  quail.  Succulent  foliage  and  shoots  form  ():).T4  per 
cent  of  its  food.  Much  of  this  conies  from  alfalfa,  bur  clover,  and 
the  foliage  of  other  legumes.  Vernon  liailey.  of  the  Biological  Sur- 
vey, says  that  at  St.  Thomas.  Ariz.,  in  January.  1SS9.  this  (]uail  fairly 
swarmed  on  alfalfa  fields,  feeding  on  the  green  leavers  and  |)ods. 
He  found  flocks  of  from  25  to  50  in  such  situations,  and  during  a 

o  Birds  of  Northwest,  p.  434,  1874.         ft  Hist.  N.  Am.  Birds,  III,  p.  48:?,  1874. 
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five  iiiiiiutes'  walk  often  saw  a  huiulivd  birds.  The  same  observer, 
when  in  Mohave  Counly,  Ariz.,  found  that  the  bird  fed  principally 
on  juicy  plants  when  it  could  not  procure  water.  At  times  it  eats 
grass  and  its  inflorescence,  and  it  has  been  known  to  devour  showy 
flowers.  In  spring  it  shows  a  fondness  for  buds.  Baird.  Brewer, 
and  Ividgway  note  that  then  it  feeds  largely  on  the  willow  buds. 
which  impart  to  its  flesh  a  distinctly  bitter  taste." 

The  seed-eating  hal)its  of  (Jambel  (|uail  closely  resemble  those  of 
the  valley  (luail.  Leguminous  plants  furnish  the  largest  part  of  the 
seed  food — '21.17  per  cent  of  the  annual  diet — alfalfa,  bur  clover,  and 
kindred  plants  appearing  to  be  preferred,  but  cassias,  acacias,  and 
lupines  also  are  taken,  as  Avell  as  the  beans  of  the  mesquite,  which  in 
many  places  are  a  staple  with  birds  and  mammals.  The  seeds  of 
alfilaria  {Erodium  ciciitdritnn).  another  bird  staple,  furnish  2.28 
per  cent  of  the  year's  food.  Miscellaneous  seeds  form  8.44  per  cent. 
They  are  obtained  from  grasses,  malloAvs  (MaJra),  and  such  crucif- 
erous plants  as  mustard  {Brassica)  and  peppergrass  {Lepidiion)  : 
also  from  chickweed  {('erai^thi7n)  and  Atriplcjc. 

MOUNTAIN    aUAIL. 

(Ofcorti/.r  pictnsh) 

The  mountain  quail  occurs  in  the  forested  mountains  of  the  humid 
Transition  Zone  of  the  Pacific  coast,  from  Santa  Barbara,  Cal.,  to 
Washingt(m,  and  in  the  mountains  of  the  more  arid  Transition  Zone 
on  the  w(»st  side  of  the  Cascades  in  northern  Oregeon  and  south  over 
the  Sierra  Nevada  to  northern  Lower  California.  The  birds  of  the 
Sierra  Nevada  winter  at  lower  altitudes  than  they  nest,  but  those  of 
the  coast  mountains  do  not  make  this  vertical  migration.  This 
sj)ecies  is  the  largest  and  among  the  handsomest  of  American  (juail. 
with  two  long  jet-black  crest  plumes  and  rich  cliestuut  throat  and 
flanks,  the  latter  broadly  banded  transversely  w  ith  spotless  white. 

The  nests  of  the  mountain  (|uail  are  placed  on  the  ground  and  usu- 
ally contain  10  to  12  eggs,  which  vary  from  pale-cream  color  to  a 
much  darker  due.  At  Tillamook.  Oreg.,  June  'M)  and  fluly  4,  1S<)T. 
A.  K.  Fishei-  found  newly  hatched  chicks:  and  at  Donner,  Cal..  flulv 
II  and  11>.  at  an  altitude  I'anging  from  ().l()()  to  S,()()()  feet.  A'ernon 
Bailev  found  nine  broods,  \arving  in  age  from  newly  hatched  chicks 
to  half-gi'own  birds.  Bendire,  quoting  L.  A^^  (Jreeu,  of  the  United 
States  Fish  Connnission,  savs  that  the  earliest  date  of  the  nesting  of 


a  Hist.  N.  Am.  Rirds,  III,  p.  485,  1874. 

&Tlie  name  is  used  here  to  cover  both  the  typical  darlc  birds  of  the  humid  coast 
forests  (()rcort!f.r  pirtus)  and  tlie  paler  one  {().  p.  plumifcrus)  of  the  more  arid 
Transition  Zone  in  the  Sierras  and  Cascades. 
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'   ihe  pluiiuMl  mountain  (luail  {Orcoi'ti/.r  p.  phnnifn'us)  known  to  him 

'  was  April  1.').  and  the  latest,  Au<rust  IT).  He  states  also  that  the 
(<i('k  hii'd  takes  care  of  the  y()iin«2:."  C'hestei'  liarlou.  in  \vi'itin<i:  of 
the  hal)its  of  the  mountain  (juail.  says  that  at    Fytl'e,  Cal..  it   l)e<rins 

I   to  nest  the  last  of  May  or  early  in  June.     All  nests  that   he  foinul 

I  were  built  in  a  liTowtli  of  *  mountain  misery  '  {('iKniHihdf'ni  sj). )  S  to 
10  inches  hi<i'h.''  On  Mount  Tallac  and  the  hiirher  slopes  of  Pyra- 
mid Peak,  W.  W,  Price  found  newly  hatched  y()un<r  as  late  as  August 
15.  He  noted  that  by  S(»j)teml)er  1  the  (|uail  i)ecame  restless  and  soon 
heofan  their  i)eculiar  nn<rrati()n  from  the  east  slope  to  the  west  slope 
of  the  Sierras.  From  4  to  (>  adults  with  their  young  form  a  small 
hand  of  from  10  to  'M)  individuals,  and  pursue  their  way  almost 
wholly  on  foot  to  a  more  congenial  winter  climate:  and  by  October 
1  all  had  abandoned  elevations  above  5,000  feet.  In  spring  they 
migrate  back  singly  or  in  pairs.'' 

There   are  many   admirers  of  this   bird   because   of   its   exquisite 
pliunage,  but  most  sportsmen  prefer  a  game  bird  that  lies  better  to 

I  the  dog.     Its  flesh  is  excellent,  and  the  bird  sells  well  in  the  market. 

I  H.  W.  Henshaw  reports  that  in  the  late  fall  of  1880  he  found  the 
markets  of  Portland,  Oreg.,  well  supplied  with  live  mountain  quails 
which  had  been  trapped  in  the  neighboring  mountains,  cooped,  and 

i  sent  to  the  city  for  sale.  Nowhere  is  it  so  nnmerous  as  the  California 
quail,  or  the  bobwhite  in  the  Southern  States,  and  it  is  more  of  a 
forest-loving  species  than  any  other  American  quail.  The  mountain 
quail  sometimes  enters  cleared  fields,  but  so  far  as  the  records  of  the 
Biological  Survey  show  it  does  no  appreciable  damage  to  cultivated 
friuts  or  other  crops  and  it  is  a  useful  destroyer  of  weed  seeds. 

FOOD    HABITS. 

Xo  stomachs  of  the  mountain  quail  of  the  humid  regions  were 

I   available  for  examination,  but  Sandys  writes  that  the  bird  feeds  on 

I  insects  and  various  seeds,  including  grain,'^  and  Elliot  says  it  some- 

j   times  api)roaches  farm   buildings   in   search  of  scattered  kernels  of 

grain. ^ 

The  food  of  the  moiuitain  quail  of  the  arid  regions  has  been 
i  studied  in  the  laboratory  of  the  Biological  Survey.  The  stomachs 
;  examined,  23  in  nmnber,  were  collected  in  California.  Five  were 
(  collected  in  Januarv,  "2  in  Mav,  (>  in  June,  3  in  Julv,  8  in  August,  and 


oLife  Hist.  N.  Am.  Birds  [I],  p.  16,  1892. 

6  Condor,  8,  p.  15S,  1001. 

c Condor.  X  pp.  I.IS,  ICO,  1001. 

dCpland  (Jjuue  Rinls.  p.  iKi.  lOOL'. 

t^  Gulliuueeous  Game  Birds  N.  A.,  p.  42.  1S07. 
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G  ill  XovcmhIht.  Tho  food  consisted  of  animal  matter,  f\  per  cent,  and 
\egetal)le  matter.  HT  i)er  cent.  The  animal  food  Avas  made  up  of 
grasshoppers,  0.05  j^er  cent ;  beetles,  0.23  per  cent ;  miscellaneous 
insects,  including  ants  and  lepidopterous  pupa%  1.90  per  cent;  and 
centipedes  and  harvest  spiders  {Ph(ilan(/td<v),  0.82  per  cent.  Among 
the  beetles  was  a  species  of  the  firefly  family  {Lampyr'id(p) ^  a  ground 
beetle  (CUn^ahiche) ,  and  a  leaf  beetle  {Haltica  sp.).  Vernon  Bailey 
informs  the  writer  that  the  young  eat  many  ants.  The  vegetable 
food  consisted  of  grain,  18.20  per  cent;  seeds,  practically  all  of  weeds 
or  other  worthless  plants,  4().()1  per  cent;  fruit,  8.11  per  cent;  and 
miscellaneous  vegetable  matter,  24.08  per  cent.  The  grain  included 
wheat,  corn,  barley,  and  oats.  Of  the  seed  element  the  seeds,  of 
grasses  formed  7.78  per  cent;  of  legumes,  10.41  per  cent;  of  weeds  of 
the  family  Euphorhiaceiv^  3.1()  per  cent;  of  alfilaria  {Hi'odhim 
cicutarium)^  2.7()  per  cent;  and  of  miscellaneous  weeds,  22.50  per 
cent.  The  legume  seeds  include  seeds  of  alfalfa,  cassia,  bush  clover, 
vetch,  and  lupine.  The  miscellaneous  seeds  come  from  wild  carrot 
{Daucus  carota),  tar  weed  {Madia  sativa)^  Collomki  sp.,  Amslnckla 
sp.,  labiate  plants,  dwarf  oak,  snowbush  (Ceanothus  cordulatus).  and 
thistle. 

Concerning  the  feeding  habits  of  mountain  (piail  of  the  dr}^  coun- 
try {0.  p.  plumifertus),  J.  E.  McClellan  says:  ''Their  feeding  hours 
lire  early  in  the  morning  and  just  before  sundown  in  the  evening, 
when  they  go  to  roost  in  the  thick  tops  of  the  scrub  live  oaks.  Their 
feeding  habits  are  similar  to  those  of  the  domestic  hen.  They  are 
vigorous  sera  tellers,  and  will  jump  a  foot  or  more  from  the  ground  to 
nip  off  leaves."*^  This  bird  is  especially  fond  of  the  leaves  of  clover 
and  other  leguminous  plants.  It  feeds  also  on  flowers,  being  known 
to  select  those  of  Composittv  and  blue-eyed  grass  {Sisj/rinchiian). 
Flowers,  leaves,  buds,  and  other  kinds  of  vegetable  matter  form  the 
24.08  per  cent  marked  miscellaneous.  The  birds  probably  eat  more 
fruit  than*  these  stomach  examinations  indicate.  Lyman  Belding 
says  that  this  quail  feeds  on  service  berries,  and  that  during  certain 
seasons  it  lives  almost  entirely  on  grass  bulbs  {Melica  buJhom).  which 
it  gets  by  scratching,  for  which  its  large,  powerful  feet  are  well 
adapted.  The  fruit  in  its  l)ill  of  fare  includes  gooseberries,  service 
berries  {AnichnicJiier  alnifolia),  and  grapes  {Vifis  ((dlfornica) . 
The  bird  is  ])robably  fond  also  of  manzanita  berries,  for  it  is  often 
seen  among  these  shrubs. 

o  MS.  Records,  Biological  Survey. 
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SCALED    QUAIL. 

( Callipi  phi  s(/  i((i  in  a  fa.)  a 

The  'cotton  top,'  or  scaled  (piail,  as  it  is  coiiiinoiily  known,  is 
bluish  gvi\y  on  the  back,  with  biack-tMlircd  fcalhcrs  on  ihc  under  i)ai*ts, 
which  aj)|)ear  like  lar<re  scales.  Its  conspicuous  white-tipped  cresi 
has  <j:iven  it  the  local  name  of  cotton  toj).     It  is  found  in  southern 

;  Colorado  and  in  the  Upper  and  Lower  Sonoran  zones  from  Arizona 
to  western  and  southern  Texas  and  south  to  the  Valley  of  Mexico. 
The  birds  of  the  lower  Kio  (Jrande  re<2:ion  are  darker  than  those  far- 
ther west.  According  to  Bendire,  this  (piail  lives  on  open  arid  j)lains 
overgrown  with  yucca,  cactus,  and  sagebrush,  and  often  gathers  in 
coveys  numbering  25  to  80.     It  lays  about  a  dozen  eggs,  and  he  be- 

^lieves  that  two  or  three  broods  are  reared  in  a  season.  The  cock  assists 
in  the  care  of  the  young,  but  not  in  incubation.^ 

FOOD    IIAHITS. 

The  food  habits  of  this  game  bird  are  of  especial  interest.     Stom- 

!  achs  and  crops  of  -IT  specimens  have  been  examined,  most  of  whi^h 

came  from  New  Mexico,  the  others  from  Arizona  and  Texas.     They 

were  collected  as  follows:    January,  7;    May,  1;    June,  2;    July,  3; 

!  September,  18;    October,  10,  and  November,  2.     As  with  all  other 

gallinaceous  birds,  more  or  less  mineral  matter  is  swallowed,  usually 

small  pieces  of  quartz.     The  food  consisted  of  animal  matter,  29.0 

;  per  cent,  and  vegetable  matter,  70.4  jxt  cent. 

j  The  food  of  the  cotton  to])  (lifters  from  that  of  all  other  American 
;  quails  in  that  it  contains  a  large  proportion  of  insects.  These  com- 
•  prise  no  less  than  21). (K)  ])er  cent  of  its  food,  a  percentage  almost  twice 
as  great  as  that  of  the  bobwhite.  although  if  more  stomachs  of  the 
I  present  species  had  been  availal)le  for  examination  the  ratio  might 

I  have  been  different.     Ilowevei-.  the  important  fact  is  established  that 

!       .       .        .  ... 

this  bird  is  a  large  consumer  of  insects,  instead  of  being,  like  most 

other  western  (juail,  practically  graminivorous.  Of  the  insect  food, 
I  grasshoppers  comprise  15. 8()  per  cent ;  beetles,  10.48  per  cent,  and  mis- 
cellaneous insects,  largely  ants,  8.27  per  cent.  A  few  spiders  also  are 
,  taken,  but  they  constitute  only  0.08  per  cent  of  the  food  for  the  year. 
'  The  beetles  are  in  the  larval  as  well  as  the  adult  forms.  The  family 
I  of  ground  beetles  {Carahidfv) ,  a  favorite  one  with  terrestrial  birds,  is 
i  well  represented.  A  single  beetle  with  a  featherlike  antenna,  of  the 
'  family  Fyrochroic1((\  had  been  eaten.  Some  longicorn  beetles  and 
plant-eating  scarabspid  beetles  also  were  eaten.     A  bird  collected  in 

i      o  The  name  of  the  species  is  iisod  hero  to  include  botli  the  typical  scaled  «inail 
I  (Callipepla  sqiiamata)  and  the  more  restricted  chestnut-bellied  «iuail  of  south- 
ern Texas  {C.  .v.  cn.stanof/astris). 
'       6  Life  Hist.  N.  A.  Birds  [IJ.  pp.  1S-1»().  1802. 
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fluiii'  had  consuiniHl  44  of  the  latter  beetles,  which  were  leaf  chafers, 
ai)j)arently  closely  related  to  the  <;oiins  Serica.  The  scaled  quail 
destroys  also  weevils,  such  as  the  clover 'weevil,  Sitones^  and  certain 
s})ecies  of  the  family  Otiorhyn('hida\  or  scarred  snout  beetles.  It 
takes  also  leaf  beetles,  the  very  injurious  twelve-spotted  cucumber 
beetle  [Diahrotica  1 2 -punctata) .  Further  studies  of  the  beetle  food 
undoubtedly  will  disclose  a  larofe  number  of  pests.  The  bird  will 
probably  be  found  to  be  a  useful  consumer  also  of  grasshoppers, 
since  a  third  of  its  September  food  consisted  of  them.  Their  remains 
were  so  fragmentary,  however,  that  identification  of  species  was  un- 
satisfactory. In  one  case  a  member  of  the  genus  Trhnerotropis  was 
recognized.  Ants  had  been  eaten  by  15  of  the  47  birds  examined. 
The  other  miscellaneous  insects  included  small  bugs  {Heteroptera) 
and  the  chrysalis  of  a  fly.  One  of  the  queerest  objects  found  by  the 
writer  in  birds'  stomachs  is  the  'ground  pearl'  (Margar'odes),  sev- 
eral hundred  of  which  Avere  contained  in  the  stomach  of  a  cotton  top 
shot  at  Koswell,  X.  Mex.,  June  IT,  1899.  They  are  lustrous  and  look 
like  pearls,  but  are  merely  scale  insects  that  feed  on  the  roots  of 
plants. 

Vegetable  matter  furnished  TO  per  cent  of  the  food  of  the  scaled 
quail.  Grain  contributed  O.oT  per  cent;  seeds,  mostly  weed"  seeds. 
52.85  per  cent;  fruit,  12.65  per  cent,  and  leaves  and  other  green  tissue, 
4.38  per  cent.  The  species  resembles  the  rulfed  grouse  in  its  habit  of 
feeding  on  green  leaves  and  tender  shoots.  It  feeds  upon  budded 
twigs,  but  more  often  limits  its  choice  to  chloroi)hyll-bearing  tissue,  ' 
often  picking  green  seed  pods  of  various  plants.  Like  domestic 
fowls,  it  eats  grass  blades.  Fruit  was  eaten  bv  only  0  of  the  4T  birds, 
and  none  was  taken  from  cultivated  varieties.  As  might  be  expected  - 
from  inhal)itants  of  arid  plains,  these  birds  like  the  fruit  of  cacti, 
and  have  l)een  found  feeding  on  the  prickly  pear  {Opiintla  lind-^ 
Jicimerl).  The  fruit  of  Ihervillea  lindheimeri  also  is  eaten.  The 
blue  berries  of  Adc/ia  an</}(stifolia^  which  furnish  many  desert  birds 
and  mammals  with  food,  are  often  eaten  by  the  scaled  (]uail.  Dili'er- 
eiit.  kinds  of  liuhus  fruits  are  relished,  and  the  berries  of  Koeberlinia 
sp'niosa  and  Mof/nsia  pallida  also  are  eaten.  The  fruit  and  succulent 
j)arts  of  i^lants  no  doubt  serve  in  part  in  the  parched  desert  as  a  sub- 
stitute f()i-  water. 

Seeds  of  various  plants  form  a  little  more  than  half  of  the  food. 
Legumes  furnish  21.84  per  cent,  the  mesquite  (Prosopis  juJiflora),  a 
stMj)le  with  both  man  and  beast,  being  utilized,  as  are  the  seeds  of 
mimosa  (J/,  biunclfcra)^  besides  various  cassias  and  lupines.  Seeds 
of  vetch  (Viria  sp.)  are  a  favorite  food,  and  Moronc/ia  roemeriana  is 
eaten.  The  bird  likes  seeds  of  Medicago^  and  at  times  will  eat  clover 
seeds.  Miscellaneous  weed  seeds  yield  8L01  per  cent  of  the  annual 
food.     Nearly  half  of  these  are  seeds  of  bindweed  {Convolvulus  sp.), 
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an  abundant  and  trouhlosonic  weed  in  tho  Soutli,  wlicrc  it  often  liiiol- 
tles  otluT  plants.  The  following  niisccllancous  seeds  were  found 
anion*^  their  food  : 

Thistle  (  Card  n  IIS  s]).).  Bov.xffo  (AniftincJxia  sp.)- 
Wild  siiiirtower  (llclidnthiis  (itinuus).         M.-illow   (.\hilru  rotiiinlifoli<i). 

Coreopsis  {Corcojtsis  contudiid) .  Tui-kcy  iniilleiii  {('rofoii  sctif/crHs). 

Aster  {Aster  n]).).  Crotoii  {('rotaii  tc.rcii.sis). 

Chamomile  (.l;////r////.s' sp. ).  Altilaria  (I'Jrodiiim  cicutarimn). 

IMj^weed  (Anuir<intlnis  s]).).  Sjniij^i'  (/•.'// />//or^/V/  sp.). 
(iromwell  {LitliospcrtiiKni  sp. ). 

Grass  seeds  have  not  yet  been  found  in  (quantity  in  the  crop  of  the 
sj)eeies,  but  panieuni  seeds  have  been  recognized. 

In  sununing  up  the  economic  status  of  the  scaled  quail  it  should  be 
noted  that  although  the  bird  is  a  desert  sjx'cies,  it  comes  into  more  or 
less  direct  relation  with  agriculture,  sometimes  feeding  upon  culti- 
vated land  and  about  farm  buildings.  ^loreover,  half  of  its  food 
consists  of  the  seeds  of  weeds.  Lastly,  it  is  highly  insectivorous, 
fully  one-fourth  of  its  food  consisting  of  insects. 

MEARNS  aUAIL. 

(CyrtoNj/.r  niontczunur  inearnsi.a) 

The  pervading  colors  of  the  male  Mearns  quail  are  black,  white, 
and  chestnut.  Its  thick  speckles  of  white  and  its  ])eculiar  shape  sug- 
gest a  miniature  guinea  hen.  The  species  is  found  on  the  table-lands 
of  Mexico  from  the  City  of  Mexico  north  to  western  Texas,  New  Mex- 
ico, and  Arizona,  but  the  bird  considered  here  is  limited  to  the 
northern  part  of  this  range. 

It  is  a  confiding  bird  and  either  from  excess  of  curiosity  or  from 
stupidity  ha^  been  known  to  remain  on  the  ground  to  be  killed  by 
a. stick.  From  this  lack  of  suspicion  it  has  received  the  name  'fool 
quail.'  It  affords  the  sportsman  with  a  dog  nnu'h  better  shooting 
than  its  more  erratic  crested  relatives,  (irassy  or  bushy  cover  is  more 
necessary  to  this  bird  than  to  the  scaled  quail  or  CJambel  quail. 
Unlike  the  latter  sj)ecies,  it  does  not  pack,  though  it  is  more  or  less  mi- 
gratory. Its  nesting  habits  are  not  well  known.  Bendire  descril)es  a 
nest  found  in  Kimiev  County,  Tex.,  June  22,  1890.  It  was  placed  in 
a  depression  of  the  ground,  and  contained  10  eggs. 

FOOD  HABITS. 

The  food  habits  of  the  Mearns  quail  are  not  well  known.  The 
Biological  Surv^ey  has  examined  the  contents  of  1)  cro))s  and  stom- 

aThe  typical  Massena  quail  (Cyrtonyd'  montezumw)  is  a  bird  of  the  moun- 
tains about  the  Mexican  table-land,  and  gives  way  to  the  paler  Mearns  quail 
(C  m.  mearnsi)  in  northern  Mexico  and  the  southwestern  United  States. 
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achs,  secured  in  Texas  and  New  ^lexieo  during  An<i:ust  and  Xoveniber. 
Two  of  the  birds  were  kilknl  in  a  patch  of  cactus.  They  contained 
seeds  and  spines  from  the  prickly  pear,  acacia,  and  other  seeds,  gras- 
bhides,  and  a  trace  of  insects — weevils  and  other  beetles — beside^  a 
large  quantity  of  coarse  sand  and  iron  ore.  The  other  T  birds  were 
shot  in  August.  Two  had  their  crops  fiUed  with  the  bulbs  of  a  lil\. 
The  others  also  had  eaten  lily  bulbs,  which  in  the  5  birds  made  three- 
fourths  of  the  food.  The  other  food  was  prickly  pear  fruit,  seeds  of 
legumes  and  si)urges,  and  such  insects  as  Aveevils,  smooth  cateri)iriars. 
hairy  caterpillars,  bugs,  crickets,  and  grasshoppers.  Cassin  states 
that  the  contents  of  the  croj)  of  a  specimen  sent  him  from  Texas  by 
Captain  French  "  consisted  exclusively  of  fragments  of  insects,  ))ro- 
nounced  by  Doctor  Leconte  to  be  princii)ally  grasshoppers  ai d  a 
specimen  of  Specfi'iun.'^ "  According  to  Baird,  Brewer,  and  Kidgway. 
the  Mearns  cpiail  api)eared  quite  at  home  in  cultivated  fields  and 
stubble  of  the  ranches.^  Away  from  civilization  it  prefers  district> 
covered  with  open  forest,  with  alternate  areas  of  grass  and  scattered 
bushy  undergrowth,  or  hillsides  covered  with  grass  and  bushes.  \\< 
habits  vary  considerably  wifh  the  localit}^  Bendire  records  that  the 
species  lives  in  rocky  ravines  and  arro^^os,  but  quickly  adapts  itself 
to  ranch  conditions  and  may  be  seen  running  about  to  gather  kernel 
of  scattered  grain.  He  says  also  that  it  is  fond  of  acorns,  mountain 
laurel,  arbutus,  cedar,  and  other  berries,  and  notes  that  its  large, 
strong  feet  are  well  suited  to  unearthing  the  bulbs  on  which  it  feeds. 
He  found  holes  2  inches  deep  which  it  had  dug  for  this  purpose. 
These  quail  often  come  out  into  mountain  roads  to  search  for  scattei'ed 
grain  and  to  dust  themselves.  As  they  are  readily  tamed,  they  could 
doubtless  be  siiccessfully  introduced  into  other  regions. 

o  Illustration  of  Birds  of  California,  Te.xas,  etc.,  p.  25.  185(1. 
blTist.  N.  Am.  Rirds,  III,  p.  A\)'l,  1874. 
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